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V ap ( E ) r o T rFGREP-JFHl «Sfr^ > 9 > X V x * v a ✓ k £ «5 L J 

TV>^V,Huh7«^^M«mU7-h-^^RNA (i 6 ^ ; rHuh7j ^ 

fA^v (seV rio 7 j ^u-c^-r) , Kxmuwmm^m^tzY-^wK 



J° im 4 rFGREP-TFHltlWISJK^^^ $ ORNA^pFGREP-JFHl#^fi*J - J: *> 
m;^1kf)Ti^i * > 7^7x^ vh > LfcrFGREP-JFHlWV * >KNA# 
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») r FGREP-JFHl^b9>^7^^v3>Ut3LL/iM^n->l~4-ei±. 

L , $ <b t'core * * K^NS3 * * K***® 3 *lT v> * £ fc $ ftfc 0 

f&SfcH&fcWRLfc (H10) o 

i±© (H) ktT ( I ) 6 , ^SHCV l/^'Ja >RNA* ^^7x^y 3 > U»:fc 

[0 110] 

±1B(E) TrFGREP-JFHl£Huh7«^ f7>X7x^V3>U W£Lfti^V 

W'jn *RNA«»)& * D - * 2 W 3 (FGR-JFH1/2-3) <0**-ti* 4 W L T ±|B( 

coreVt'^KO* (fmol/L) 4*^o fiftSORtt. £*HCV V f U 3 '✓MAO* 
{ffi (X0. 1=3 fc?-/mL) 4tf1~o 

HI Jtfi^l.l8~1.20 ^Mltf^yy^Y^y^^re^y^ 

tT-**«**:o JSLh©***^ rFGREP-JFHll^h7>^7^^va>bjmab7«J 

[0 112] 

mmm 4 ] 

( H ) fcMi * n - * 1 ~ 8 (FGR-JFH1/2-1, FGR-JFH1/2-2. FGR-JFH1/2-3, FGR- 

TFH1/2-4 FGR-JFHl/2-5, FGR-JFH1/2-6. FGR-JFH1/2-7, FGR-JFH1/2-8) <D^ft^fl<D^ 

0lliS*$*fcHuh7«BIi&^****"G418*O.3ing/ml*inL, £ <b 2 lH F^%*b/io 

^»Tt^lH^@£L, ^;**;v^M*w ft^U^^ FGR-JFHi/2-3. 

FGR- JFHl/2-5, FGR-JFHl/2-6<^*±?t tlv»T B *Hfc»fiCo^3n- -feft* 

1 2 c! FGR-JFHl/2-3tSGR-JFHl/4-10^*±»4mlf fet± 8«l*Hiih7lB«lK:*3niU 2 
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n _ t| t-m~Pk&Ltzi%mr< r/^fl^to FGR-JFHl/2-30lt«JiVt4ml 



FGR- JFH1/2-3, FGR-JFHl/2-5<^#-h*i ^ffl^C Miff 4 J 
*L/-an--* ^t^n-WtLf;o FGR-JFHl/2-3<^*±?t *fflv^%*T"j J s 
* FGR-JFH1/C2-3-1K FGR-JFH1/C2-3-12, FGR-JFHl/C2-3-13^ ,3 ^ ^ - ^ « 

/Co FGR-JFHl/C2-50^«±vt^fflv^cJ$«xV 'r>-H, FGR-JFH1/C2-5-1L FGR-JFH 
l/C2-5-12<75 2 ^ n - > ^rfiL/Co 

PTR TFH1/C2-3-11 FGR-JFH1/C2-3-12. FGR-JFH1/C2-3-13. FGR-JFH1/C2-5-1K FGR-JF 

/C2-3-12, FGR-JFHl/C2-5-120«±Vt^fflv^^«rVjv-^i±3n * 

FGR-JFHl/C2-3-12^^*Ji«*fflv>T«^^ffl»^ ** 2 ^*£* 
2-3-12-1, FGR-JFHl/C2-3-12-2<D 2 * n - > Lfco ^^-5-12^*^- * 

iv^«^tl»^ * * KFGR-JFH1/C2-5-12-1. FGR-JFHl/C2-5-12-2<D 2 * n 



3 <b Hig^-tiftWlcore* 



tti-t&i fc#tifc, ^ofemti, *5&9§*>^ 

[0 116] 

JShh^SHCVWV 3 >RNA&^ftHCV^V ARNAafetffc* >f ;l^*^f± ; 

% 1 il l7**mU * ********* £ *-* v J ? * ** J 



:HCV^V ARNAi4£ fc, HCVO 



_ HCV V 7 s V n >RNAX l±^: 

GREP-JFHlc7)*^^^i-o H + OflB^JiJaT^fc^^-e**- T7. T7RNA^n^ 
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r,^f 0 NS2. NS3, NS4A, NS4B. 4 A 4 B : f***'']>* 
3'UTR- 3'«««o Age I, Pme I, Xba I: «K**Age I, Pme I&^ba 

D^ttt! n° e o : *tt-f ^/ftt»^ EMCV IRES: EMCV IRES (Jfc 
IH 2 ] B 2 tt i*HCV*V Am^**rJF^l**AUfeHuh7«lKlK^»t*rJFH-l 

[BO 3] H3I±, JSift + ^HCVaT^^^^W^i^tt**^- 6«^Ri±rJF 
H1 i.®XI Mm, Si r)«R(i r JFH1/GND £ # A L » * ° 

[1215] H5tt, ^ftHCVV^U_3>RNA-eab^>rFGREP-JFHl=lrh-7^X-7^^^3/ 
IS! 6 1 H 6 l±, rFGREP-JFHl<75Huh7«^ F7^7x^ya/U9 flU. L 

Tafi I 8 tf 'SShCVV^U a >RNA-C^^rFGREP-JFHl^SXLfcHuh7*te^^ 

Wf 01 ■ l o' f U - >RNA"C ft * rFGREMFHl ^X^MB 

VbBI Hiint rFGI®P-JFHl**AL*Huh7^^^^ 

NAi, MM*) tDWltnW^T (core) 9 S'^K, e 

[HI 2] Ull 2 14, ^*HCVV-7°y nyRNA«SI»W»^^^^ 
fi^- £ ^Un L ^Huh7Jfflfl&<^ 3 n ^ - ft£j& * 7^ ^K"e ft * 0 

se^ii i mm ^ m-i > a**> H cvy ; arna^b- ******* * ° . 

2 S>B*I tt. JFH-1* n - > **«>HCV*V AKNfcBcore* = ^ * 

KJlj#^.4 0E5!H±. JFH-l^n-Vfi^HCV^y ARNAOE2* MEW** 
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^.iM-i 2(7)I£^IJ{± JFH-1^ n- >fi^(^^SHCV^V ARNA*7p-ro 

SSS^l^^jS 1 " T 5 /m*f-7GDD*GND«***fe^ JFH-1* 
^-S-HCV-^V ARNA£*a"tf V7°'J 3 >RNA*7Fi"o 
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17 SEQUENCE LISTING 

<110> Toray Industries Inc. 

Tokyo Metropolitan Organization for Medical Research 

<120> A nucleic acid construct comprising a full-length genome of human 
Hepatitis C virus, a recombinant cell transfected with the same replicating 
the full-length virus genome, and a process for producing human Hepatitis 
C virus particles 

<130> P04-0110 

<140> 
<141> 

<160> 20 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 340 
<212> RNA 

<213> Hepatitis C virus 

^223> 5' non-translated region of hepatitis C virus genomic RNA derived from 
JFH-1 clone 

<220> 

<223> inventor: Wakita, Takaj i 
Inventor: Kato, Takanobu 
Inventor: Date, Tomoko 
Inventor: Miyamoto, Michiko 
Inventor: Tanabe, Junichi 
Inventor: Sone, Saburo 

<400> 1 an 
accugccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 

cuucacgcag aaagcgccua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacuggS ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
cgcuugcgag ugccccggga ggucucguag accgugcacc 



<210> 2 
<211> 573 
<212> RNA 

<213> Hepatitis C virus „ ,. „ , « 
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<223> core protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

augagcacaa auccuaaacc ucaaagaaaa accaaaagaa acaccaaccg ucgcccagaa 60 
ga^guuaagu ucccgggcgg cggccagauc guuggcggag uauacuuguu gccgcgcagg 20 
Sccccagiu ugggugugcg cacgacaagg aaaacuucgg agcgguccca gccacguggg 180 
SacgccS SSaS agaucggcgc uccacuggca aggccugggg aaaaccaggu 240 
cgccccuggc cccuauaugg gaaugaggga cucggcuggg caggauggcu ccuguccccc 300 
claggcucuc gccccuccug gggccccacu gacccccggc auaggucgcg caacgugggu 360 
aSScaucg acacccuaac guguggcuuu gccgaccuca ugggguacau ccccgucgua 420 
ggcScccgc uuaguggcgc cgccagagcu gucgcgcacg gcgugagagu ccuggaggac 480 
Sgguuaauu augcaacagg gaaccuaccc gguuuccccu uuucuaucuu cuugcuggcc 540 
cuguuguccu gcaucaccgu uccggucucu gcu 



<210> 3 
<211> 576 
<212> RNA 

<213> Hepatitis C virus 

<223> El protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

gcccagguga agaauaccag uagcagcuac auggugacca augacugcuc caaugacagc 60 
aucacSuggc agcucgaggc ugcgguucuc cacguccccg ggugcguccc ^gagaga 20 
guggggaaua cgucacggug uugggugcca gucucgccaa acauggcugu gcggcagccc 180 
ggSgSccuca cgcagggucu gcggacgcac aucgauaugg uugugauguc cgccaccuuc 240 
ugcucugcuc ucuacguggg ggaccucugu ggcgggguga ugcucgcggc ccagguguuc 300 
aucgucucgc cgcaguacca cugguuugug caagaaugca auugcuccau cuacccuggc 360 
accaucacug gacaccgcau ggcaugggac augaugauga acuggucgcc cacggccacc 4ZU 
augauccugg cguacgugau gcgcgucccc gaggucauca uagacaucgu uagcggggcu 48U 
cacuggggcg ucauguucgg cuuggccuac uucucuaugc agggagcgug ggcgaagguc 54U 
auugucaucc uucugcuggc cgcuggggug gacgcg 



<210> 4 
<211> 1290 
<212> RNA 

<213> Hepatitis C virus 

<223> E2 protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

<400> 4 
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ggcaccacca ccguuggagg cgcuguugca cguuccacca acgugauugc cggcguguuc 60 
Sccauggcc cucagcagaa cauucagcuc auuaacacca acggcaguug gcacaucaac 20 
c£acuScu ugaauugcaa ugacuccuug aacaccggcu uucucgcggc cuuguucuac 80 
aSaaccgcu uuaacucguc agggugucca gggcgccugu ccgccugccg caacaucgag 240 
scuuuccgga uagggugggg cacccuacag uacgaggaua augucaccaa uccagaggau 300 
SS5 acSSa cuacccccca aagccgu^g gcguaguccc cgcgaggucu 360 
™uggcc caguguacug uuucaccccc agcccgguag uagugggcac gaccgacaga 420 
SSSSgc ccaccuacac auggggagag aaugagacag augucuuccu acugaacagc 480 
accXaccgc cgcagggcuc augguucggc ugcacgugga ugaacuccac ugguuucacc 540 
aagaSugSg gcgclccacc uugccgcacc agagcugacu ucaacgccag cacggacuug 600 
uuSgccSa c^auuguuu uaggaagcau ccugaugcca cuuauauuaa sugugguucu 660 
gggcccuggc ucacaccaaa gugccugguc cacuacccuu acagacucug gcauuacccc 720 
Sgcacaguca auuuuaccau cuucaagaua agaauguaug uagggggggu ugagcacagg 780 
cucacggccg caugcaacuu cacucguggg gaucgcugcg acuuggagga cagggacagg 840 
aLcagcugu cuccucuguu gcacucuacc acggaauggg ccauccugcc cugcaccuac 900 

ccgcuuuguc aacuggucuu cuccaccuuc accagaacau cguggacgua 960 
caaSacaugu auggccucuc accugcuauc acaaaauacg ucguucgaug ggagugggug 020 
SacucuuS ucSgcucuu agcggacgcc agagucugcg ccugcuugug gaugcucauc 080 
mguugggcc aggccgaagc agcauuggag aaguuggucg ucuugcacgc ugcgagugcg 140 
gcSScc auggccuccu auauuuugcc aucuucuucg uggcagcuug g-caucagg 200 
Sgucgggugg uccccuugac caccuauugc cucacuggcc uauggcccuu cugccuacug 1260 
cucauggcac ugccccggca ggcuuaugcc 



<210> 5 
<211> 651 
<212> RNA 

<213> Hepatitis C virus 

<223> NS2 protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

ufgacgcac cugugcacgg acagauaggc guggguuugu ugauauugau cacccucuuc 60 
acacucaccc cgggguauaa gacccuccuc ggccaguguc uguggugguu ^uaucuc 20 
cugacccugg gggaagccau gauucaggag uggguaccac ccaugcaggu gcgcggcggc 180 
cgcgauggca ucgcgugggc cgucacuaua uucugcccgg gugugguguu ugacauuacc 24U 
aaaugSuu uggc^Scu ugggccugcu uaccucuuaa gggccgcuuu gacacaugug 300 
ccguacuucg ucagagcuca cgcucugaua aggguaugcg cuuuggugaa gcagcucgcg 360 
ggggguaggu auguucaggu ggcgcuauug gcccuuggca gguggacugg caccuacauc 420 
Sugaccacc ucacaccuau gucggacugg gccgcuagcg gccugcgcga cuuagcgguc 480 
gccSuggaac ccaucaucuu caguccgaug gagaagaagg ucaucgucug gggagcggag 540 
acgSScau guggggacau ucuacaugga cuucccgugu ccgcccgacu cggccaggag 600 
auccuccucg gcccagcuga uggcuacacc uccaaggggu ggaagcuccu u 



<210> 6 
<211> 1893 
<212> RNA 
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<213> Hepatitis C virus 



<223> NS3 protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

gcucccauca cugcuuaugc ccagcaaaca cgaggccucc ugggcgccau aguggugagu 60 
augacggggc gugacaggac agaacaggcc ggggaagucc aaauccuguc cacagucucu 120 
caguccuucc ucggaacaac caucucgggg guuuugugga cuguuuacca cggagcuggc 180 
aaSagacuc ua|ccggcuu acgggguccg gucacgcaga uguacucgag ugcugagggg 240 
gacuugguag gcuggcccag ccccccuggg accaagucuu uggagccgug caagugugga 300 
|c™Sc? Laucuggu cacgcggaac gcugauguca ucccggcucg gagacgcggg 360 
gacaagcggg gagcauugcu cuccccgaga cccauuucga ccuugaaggg guccucgggg 420 
SgccSgSS ucugcccuag gggccacguc guugggcucu uccgagcagc ugugugcucu 480 
cggggcgugg ccaaauccau cgauuucauc cccguugaga cacucgacgu uguuacaagg 540 
Si ucagugacaa cagcacgcca ccggcugugc cccagaccua ^ggucggg 600 
uacuugcaug cuccaacugg caguggaaag agcaccaagg ucccugucgc guaugccgcc 660 
cagggguaca aaguacuagu gcuuaacccc ucgguagcug ccacccuggg guuuggggcg 720 
uacSucca aggcacaugg caucaauccc aacauuagga cuggagucag gaccgugaug 780 
accggggagg ccaucacgua cuccacauau ggcaaauuuc ucgccgaugg gggcugcgcu 840 
agcSSccu augacaucau cauaugcgau gaaugccacg cuguggaugc uaccuccauu 900 
cucggcaucg gaacgguccu ugaucaagca gagacagccg gggucagacu aacugugcug 960 
gcuSggcca Lcccccgg gucagugaca accccccauc ccgauauaga agagguaggc 020 
cucgggcggg agggugagau ccccuucuau gggagggcga uuccccuauc cugcaucaag 1080 
ggaSSS? aSSgauuuu cugccacuca aagaaaaagu gugacgagcu cgcggcggcc 140 
Sucggggca ugggcuugaa ugccguggca uacuauagag gguuggacgu cuccauaaua 1200 
ccagSSgg gagauguggu ggucgucgcc accgacgccc ucaugacggg guacacugga 260 
gacuuugaS ^gaucga cugcaaugua gcggucaccc aagcugucga cuucagccug 320 
gaccccaccu ucacuauaac cacacagacu gucccacaag acgcugucuc acgcagucag 1380 
cgccgcgggc gcacagguag aggaagacag ggcacuuaua gguauguuuc cacuggugaa 1440 
cgagJcucag gaauguuuga caguguagug cuuugugagu gcuacgacgc aggggcugcg 500 
uSLcgau? Scacaccagc ggagaccacc gucaggcuua gagcguauuu caacacgccc 560 
ggccuacccg ugugucaaga ccaucuugaa uuuugggagg caguuuucac cggccucaca 1620 
Scauagacg cccacuuccu cucccaaaca aagcaagcgg gggagaacuu cgcguaccua 680 
guagccuacc aagcuacggu gugcgccaga gccaaggccc cucccccguc cugggacgcc 1/4U 
auguggaagu gccuggcccg acucaagccu acgcuugcgg gccccacacc ucuccuguac 1800 
cguuugggcc cuauuaccaa ugaggucacc cucacacacc cugggacgaa guacaucgcc 1860 
acaugcaugc aagcugaccu ugaggucaug acc 



<210> 7 
<211> 162 
<212> RNA 

<213> Hepatitis C virus 
<220> 



<223> NS4A protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 
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agcacguggg uccuagcugg aggaguccug gcagccgucg ccgcauauug ccuggcgacu 60 
ggaugcguuu ccaucaucgg ccgcuugcac gucaaccagc gagucgucgu ugcgccggau 120 
aaggaggucc uguaugaggc uuuugaugag auggaggaau gc 



<210> 8 
<211> 783 
<212> RNA 

<213> Hepatitis C virus 

<223> NS4B protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

<400> 8 ar\ 

gccucuaggg cggcucucau cgaagagggg cagcggauag ccgagauguu gaaguccaag 60 
auccaaggcu ugcugcagca ggccucuaag caggcccagg acauacaacc cgcuaugcag 120 
gcuucauggc ccaaagugga acaauuuugg gccagacaca uguggaacuu cauuagcggc 180 
auccaauacc ucgcaggauu gucaacacug ccagggaacc ccgcgguggc uuccaugaug 240 
gcauucagug ccgcccucac caguccguug ucgaccagua ccaccauccu ucucaacauc 300 
augggaggcu gguuagcguc ccagaucgca ccacccgcgg gggccaccgg cuuugucguc 3b0 
aguggccugg ugggggcugc cgugggcagc auaggccugg guaaggugcu gguggacauc 420 
cuggcaggau auggugcggg cauuucgggg gcccucgucg cauucaagau caugucuggc 480 
gagaagcccu cuauggaaga ugucaucaau cuacugccug ggauccuguc uccgggagcc 540 
cugguggugg gggucaucug cgcggccauu cugcgccgcc acgugggacc gggggagggc 600 
gcgguccaau ggaugaacag gcuuauugcc uuugcuucca gaggaaacca cgucgccccu 660 
acucacuacg ugacggaguc ggaugcgucg cagcguguga cccaacuacu uggcucucuu 720 
acuauaacca gccuacucag aagacuccac aauuggauaa cugaggacug ccccauccca 780 
ugc 



<210> 9 
<211> 1398 
<212> RNA 

<213> Hepatitis C virus 

<223> NS5A protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

<400> 9 CA 
uccggauccu ggcuccgcga cgugugggac uggguuugca ccaucuugac agacuucaaa 60 
aauuggcuga ccucuaaauu guuccccaag cugcccggcc uccccuucau cucuugucaa 120 
aagggguaca agggugugug ggccggcacu ggcaucauga ccacgcgcug cccuugcggc 180 
gccaacaucu cuggcaaugu ccgccugggc ucuaugagga ucacagggcc uaaaaccugc 240 
augaacaccu ggcaggggac cuuuccuauc aauugcuaca cggagggcca gugcgcgccg 300 
aaacccccca cgaacuacaa gaccgccauc uggagggugg cggccucgga guacgcggag 360 
gugacgcagc augggucgua cuccuaugua acaggacuga ccacugacaa ucugaaaauu 420 
ccuugccaac uaccuucucc agaguuuuuc uccugggugg acggugugca gauccauagg 480 
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uuugcaccca caccaaagcc guuuuuccgg gaugaggucu cguucugcgu ugggcuuaau 540 
uccSaugcug ucggguccca gcuucccugu gaaccugagc ccgacgcaga cguauugagg 600 
uccaugcuaa cagauccgcc ccacaucacg gcggagacug cggcgcggcg cuuggcacgg 660 
ggaucaccuc caucugaggc gagcuccuca gugagccagc uaucagcacc gucgcugcgg 720 
gccaccugca ccacccacag caacaccuau gacguggaca uggucgaugc caaccugcuc 780 
auggagggcg guguggcuca gacagagccu gaguccaggg ugcccguucu ggacuuucuc 840 
ga^cSugg ccgaggaaga gagcgaccuu gagcccucaa uaccaucgga gugcaugcuc 900 
cccaggagcg gguuuccacg ggccuuaccg gcuugggcac ggccugacua caacccgccg 960 
cucguggaau cguggaggag gccagauuac caaccgccca ccguugcugg uugugcucuc 020 
ccccccccca agaaggcccc gacgccuccc ccaaggagac gccggacagu gggucugagc 1080 
gagagcacca uaucagaagc ccuccagcaa cuggccauca agaccuuugg ccagcccccc 1140 
ucgagcggug augcaggcuc guccacgggg gcgggcgccg ccgaauccgg cgguccgacg 200 
uccccuggug agccggcccc cucagagaca gguuccgccu ccucuaugcc cccccucgag 260 
ggggagccug gagauccgga ccuggagucu gaucagguag agcuucaacc ucccccccag L6M 
gggggggggg uagcucccgg uucgggcucg gggucuuggu cuacuugcuc cgaggaggac 1380 
gauaccaccg ugugcugc 



<210> 10 
<211> 1773 
<212> RNA 

<213> Hepatitis C virus 

<223> NS5B protein-coding sequence of hepatitis C virus genomic RNA derived 
from JFH-1 clone 

<400> 10 an 
uccaugucau acuccuggac cggggcucua auaacucccu guagccccga agaggaaaag 60 
uugccaauca acccuuugag uaacucgcug uugcgauacc auaacaaggu guacuguaca 120 
acaucaaaga gcgccucaca gagggcuaaa aagguaacuu uugacaggac gcaagugcuc 180 
gacgcccauu augacucagu cuuaaaggac aucaagcuag cggcuuccaa ggucagcgca 240 
aggcuccuca ccuuggagga ggcgugccag uugacuccac cccauucugc aagauccaag 300 
uauggauucg gggccaagga gguccgcagc uuguccggga gggccguuaa ccacaucaag 360 
uccgugugga aggaccuccu ggaagaccca caaacaccaa uucccacaac caucauggcc 420 
aaaaaugagg uguucugcgu ggaccccgcc aaggggggua agaaaccagc ucgccucauc 480 
guuuacccug accucggcgu ccgggucugc gagaaaaugg cccucuauga cauuacacaa 540 
aagcuuccuc aggcgguaau gggagcuucc uauggcuucc aguacucccc ugcccaacgg 600 
guggaguauc ucuugaaagc augggcggaa aagaaggacc ccauggguuu uucguaugau 660 
acccgaugcu ucgacucaac cgucacugag agagacauca ggaccgagga guccauauac /20 
caggccugcu cccugcccga ggaggcccgc acugccauac acucgcugac ugagagacuu 780 
uacguaggag ggcccauguu caacagcaag ggucaaaccu gcgguuacag acguugccgc 840 
gccagcgggg ugcuaaccac uagcaugggu aacaccauca caugcuaugu gaaagcccua 900 
gcggccugca aggcugcggg gauaguugcg cccacaaugc ugguaugcgg cgaugaccua 960 
guagucaucu cagaaagcca ggggacugag gaggacgagc ggaaccugag agccuucacg 1020 
gaggccauga ccagguacuc ugccccuccu ggugaucccc ccagaccgga auaugaccug 1080 
gagcuaauaa cauccuguuc cucaaaugug ucuguggcgu ugggcccgcg gggccgccgc 1140 
agauacuacc ugaccagaga cccaaccacu ccacucgccc gggcugccug ggaaacaguu 1200 
agacacuccc cuaucaauuc auggcuggga aacaucaucc aguaugcucc aaccauaugg 1260 
euucscaugg uccuaaugac acacuucuuc uccauucuca ugguccaaga cacccuggac 1320 
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cagaaccuca acuuugagau guauggauca 
gccauaauug agagguuaca cgggcuugac 
gaacugacgc ggguggcuuc agcccucaga 
aagagucggg cucgcgcagu cagggcgucc 
ugcggccgau aucucuucaa uugggcggug 
gaggcgcgcc uacuggacuu auccaguugg 
uuucacagcg ugucgcgcgc ccgaccccgc 
guagggguag gccucuuccu acuccccgcu 



guauacuccg ugaauccuuu ggaccuucca 1380 
gccuuuucua ugcacacaua cucucaccac 1440 
aaacuugggg cgccaccccu cagggugugg 1500 
cucaucuccc guggagggaa agcggccguu 1560 
aagaccaagc ucaaacucac uccauugccg 1620 
uucaccgucg gcgccggcgg gggcgacauu 1680 
ucauuacucu ucggccuacu ccuacuuuuc 1740 
egg 1773 



<210> 11 
<211> 239 
<212> RNA 

<213> Hepatitis C virus 

<220> 

<223> 3' non-translated region of hepatitis C virus genomic RNA derived from 
JFH-1 clone 

<400> 11 

uagageggea cacacuaggu acacuccaua gcuaacuguu ccuuuuuuuu uuuuuuuuuu 60 
uuuuuuuuuu uuuuuuuuuu uuuuucuuuu uuuuuuuuuu cccucuuucu ucccuucuca 120 
ucuuauucua cuuucuuucu ugguggcucc aucuuagccc uagucaegge uagcugugaa 180 
agguccguga gccgcaugac ugcagagagu gecguaacug gucucucugc agaucaugu 239 



<210> 12 
<211> 9707 
<212> RNA 

<213> Hepatitis C virus 
<220> 

<223> full-length Hepatitis C virus genomic RNA derived from JFH-1 clone 

<400> 12 

gaauucuaau acgacucacu auagaccugc cccuaauagg ggcgacacuc cgccaugaau 60 
cacuccccug ugaggaacua cugucuucac geagaaageg ccuagccaug gcguuaguau 120 
gagugucgua cagccuccag gccccccccu ccegggagag ccauaguggu cugcggaacc 180 
ggugaguaca ceggaauuge egggaagacu ggguccuuuc uuggauaaac ccacucuaug 240 
cccggccauu ugggegugee cccgcaagac ugcuagcega guageguugg guugcgaaag 300 
gecuuguggu acugecugau agggegcuug cgagugcccc gggaggucuc guagaccgug 360 
caccaugagc acaaauccua aaccucaaag aaaaaccaaa agaaacacca accgucgccc 420 
agaagacguu aaguuecegg gcggcggcca gaucguuggc ggaguauacu uguugccgcg 480 
caggggcccc agguugggug ugcgcacgac aaggaaaacu ucggagcggu cccagccacg 540 
ugggagaege cagcccaucc ccaaagaucg gcgcuccacu ggcaaggecu ggggaaaacc 600 
aggucgcccc uggccccuau augggaauga gggacuegge ugggcaggau ggcuccuguc 660 
cccccgaggc ucucgccccu ccuggggccc cacugacccc eggcauaggu cgcgcaacgu 720 
ggguaaaguc aucgacaccc uaacgugugg cuuugccgac cucauggggu acauccccgu 780 
cguaggcgcc ccgcuuagug gcgccgccag ageugucgeg caeggeguga gaguccugga 840 
ggacgggguu aauuaugcaa cagggaaccu acccgguuuc cccuuuucua ucuucuugcu 900 
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ggcccuguug uccugcauca ccguuccggu cucugcugcc caggugaaga auaccaguag 960 
Sgcuacaug gugaccaaug acugcuccaa ugacagcauc acuuggcagc ucgaggcugc 1020 
ggSucuccac guccccgggu gcgucccgug cgagagagug gggaauacgu cacgguguug 1080 
ggugccaguc ucgccaaaca tiggcugugcg gcagcccggu gcccucacgc agggucugcg 1140 
Sacfuc gaSaugguug ugauguccgc caccuucugc ucugcucucu acguggggga 200 
ccucuguggc ggggugaugc ucgcggccca gguguucauc gucucgccgc aguaccacug 260 
guuugScaa gaaugcaauu gcuccaucua cccuggcacc aucacuggac accgcauggc 320 
augggacaug augaugaacu ggucgcccac ggccaccaug auccuggcgu acgugaugcg 1380 
cgSSccgal gucaucauag acaucguuag cggggcucac uggggcguca uguucggcuu 440 
ggccuacuuc ucuaugcagg gagcgugggc gaaggucauu gucauccuuc ugcuggccgc 1500 
SSgguggac gcgggcacca ccaccguugg aggcgcuguu gcacguucca ccaacgugau 560 
uSScgug uucagccaug gcccucagca gaacauucag cucauuaaca ccaacggcag 620 
uuggcacauc aaccguacug ccuugaauug caaugacucc uugaacaccg gcuuucucgc 680 
ggccuuguuc uacaccaacc gcuuuaacuc gucagggugu ccagggcgcc uguccgccug 1740 
ccgcaacauc gaggcuuucc ggauagggug gggcacccua caguacgagg auaaugucac 800 
caauccagag gauaugaggc cguacugcug gcacuacccc ccaaagccgu guggcguaga 860 
ccccgcgagg ucugugugug gcccagugua cuguuucacc cccagcccgg uaguaguggg 1920 
cacgaccgac agacguggag ugcccaccua cacaugggga gagaaugaga cagaugucuu 1980 
ccuacugaac agcacccgac cgccgcaggg cucaugguuc ggcugcacgu ggaugaacuc 2040 
cacugguuuc accaagacuu guggcgcgcc accuugccgc accagagcug acuucaacgc 2100 
cagcacggac uuguugugcc cuacggauug uuuuaggaag cauccugaug ccacuuauau 2160 
uaaguguggu ucugggcccu ggcucacacc aaagugccug guccacuacc cuuacagacu 2220 
cugg^auuac cccugcacag ucaauuuuac caucuucaag auaagaaugu auguaggggg 2280 
gguugagcac aggcucacgg ccgcaugcaa cuucacucgu ggggaucgcu gcgacuugga 2340 
ggacagggac aggagucagc ugucuccucu guugcacucu accacggaau gggccauccu 2400 
ISculScc uacuSgacu uacccgcuuu gucaacuggu cuucuccacc uucaccagaa 2460 
caucguggac guacaauaca uguauggccu cucaccugcu aucacaaaau acgucguucg 2520 
augggagugg gugguacucu uauuccugcu cuuagcggac gccagagucu gcgccugcuu 2580 
guSaugcuc aucuuguugg gccaggccga agcagcauug gagaaguugg ucgucuugca 2640 
cgcugcgagu gcggcuaacu gccauggccu ccuauauuuu gccaucuucu ucguggcagc 2700 
uugg?a?aS aggggucggg ugguccccuu gaccaccuau ugccucacug gccuauggcc 2760 
cuucugccua cugcucaugg cacugccccg gcaggcuuau gccuaugacg caccugugca 2820 
cggacagaua ggcguggguu uguugauauu gaucacccuc uucacacuca ccccggggua 2880 
uaagacccuc cucggccagu gucuguggug guugugcuau cuccugaccc ugggggaagc 294U 
caugauucag gaguggguac cacccaugca ggugcgcggc ggccgcgaug gcaucgcgug 3000 
ggccgucacu auauucugcc cggguguggu guuugacauu accaaauggc uuuuggcguu 30faU 
gcuugggccu gcuuaccucu uaagggccgc uuugacacau gugccguacu ucgucagagc 3120 
ucacgcucug auaaggguau gcgcuuuggu gaagcagcuc gcggggggua gguauguuca ol80 
gguggcgcua uuggcccuug gcagguggac uggcaccuac aucuaugacc accucacacc 6ZW 
uaugucggac ugggccgcua gcggccugcg cgacuuagcg gucgccgugg aacccaucau 3300 
cuucaguccg auggagaaga aggucaucgu cuggggagcg gagacggcug caugugggga 33bU 
cauucuacau ggacuucccg uguccgcccg acucggccag gagauccucc ucggcccagc 
ugauggcuac accuccaagg gguggaagcu ccuugcuccc aucacugcuu augcccagca 
aacacgaggc cuccugggcg ccauaguggu gaguaugacg gggcgugaca ggacagaaca 354U 
ggccggggaa guccaaaucc uguccacagu cucucagucc uuccucggaa caaccaucuc 6wv 
ggggguuuug uggacuguuu accacggagc uggcaacaag acucuagccg gcuuacgggg dbbu 
uccggucacg cagauguacu cgagugcuga gggggacuug guaggcuggc ccagcccccc auv 
ugggaccaag ucuuuggagc cgugcaagug uggagccguc gaccuauauc uggucacgcg 6iw 
gaacgcugau gucaucccgg cucggagacg cggggacaag cggggagcau ugcucucccc smv 
gagacccauu ucgaccuuga agggguccuc gggggggccg gugcucugcc cuaggggcca 
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cgucguuggg cucuuccgag cagcugugug cucucggggc guggccaaau ccaucgauuu 3960 
cauccccguu gagacacucg acguuguuac aaggucuccc acuuucagug acaacagcac 4020 
gccaccggcu gugccccaga ccuaucaggu cggguacuug caugcuccaa cuggcagugg 4USU 
aaagagcacc aaggucccug ucgcguaugc cgcccagggg uacaaaguac uagugcuuaa 4140 
ccccucggua gcugccaccc ugggguuugg ggcguaccua uccaaggcac auggcaucaa 4Z0U 
ucccaacauu aggacuggag ucaggaccgu gaugaccggg gaggccauca cguacuccac 4ZbU 
auauggcaaa uuucucgccg augggggcug cgcuagcggc gccuaugaca ucaucauaug 43Z0 
cgaugaaugc cacgcugugg augcuaccuc cauucucggc aucggaacgg uccuugauca 4dbU 
agcagagaca gccgggguca gacuaacugu gcuggcuacg gccacacccc ccgggucagu 4440 
gacaaccccc caucccgaua uagaagaggu aggccucggg cgggagggug agauccccuu 4500 
cuaugggagg gcgauucccc uauccugcau caagggaggg agacaccuga uuuucugcca 4bbU 
cucaaagaaa aagugugacg agcucgcggc ggcccuucgg ggcaugggcu ugaaugccgu 4620 
ggcauacuau agaggguugg acgucuccau aauaccagcu cagggagaug ugguggucgu 4b80 
cgccaccgac gcccucauga cgggguacac uggagacuuu gacuccguga ucgacugcaa 4/40 
uguagcgguc acccaagcug ucgacuucag ccuggacccc accuucacua uaaccacaca 4800 
gacuguccca caagacgcug ucucacgcag ucagcgccgc gggcgcacag guagaggaag 4860 
acagggcacu uauagguaug uuuccacugg ugaacgagcc ucaggaaugu uugacagugu 49Z0 
agugcuuugu gagugcuacg acgcaggggc ugcgugguac gaucucacac cagcggagac 49S0 
caccgucagg cuuagagcgu auuucaacac gcccggccua cccguguguc aagaccaucu 5040 
ugaauuuugg gaggcaguuu ucaccggccu cacacacaua gacgcccacu uccucuccca 5100 
aacaaagcaa gcgggggaga acuucgcgua ccuaguagcc uaccaagcua cggugugcgc blbO 
cagagccaag gccccucccc cguccuggga cgccaugugg aagugccugg cccgacucaa 5ZZ0 
gccuacgcuu gcgggcccca caccucuccu guaccguuug ggcccuauua ccaaugaggu bZSO 
cacccucaca cacccuggga cgaaguacau cgccacaugc augcaagcug accuugaggu 5340 
caugaccagc acgugggucc uagcuggagg aguccuggca gccgucgccg cauauugccu 5400 
ggcgacugga ugcguuucca ucaucggccg cuugcacguc aaccagcgag ucgucguugc 5460 
gccggauaag gagguccugu augaggcuuu ugaugagaug gaggaaugcg ccucuagggc 55-0 
ggcucucauc gaagaggggc agcggauagc cgagauguug aaguccaaga uccaaggcuu bbSO 
gcugcagcag gccucuaagc aggcccagga cauacaaccc gcuaugcagg cuucauggcc bb40 
caaaguggaa caauuuuggg ccagacacau guggaacuuc auuagcggca uccaauaccu b/oo 
cgcaggauug ucaacacugc cagggaaccc cgcgguggcu uccaugaugg cauucagugc 57bO 
cgcccucacc aguccguugu cgaccaguac caccauccuu cucaacauca ugggaggcug bazu 
guuagcgucc cagaucgcac cacccgcggg ggccaccggc uuugucguca guggccuggu 5SSO 
gggggcugcc gugggcagca uaggccuggg uaaggugcug guggacaucc uggcaggaua b940 
uggugcgggc auuucggggg cccucgucgc auucaagauc augucuggcg agaagcccuc 6000 
uauggaagau gucaucaauc uacugccugg gauccugucu ccgggagccc uggugguggg bObO 
ggucaucugc gcggccauuc ugcgccgcca cgugggaccg ggggagggcg cgguccaaug bizo 
gaugaacagg cuuauugccu uugcuuccag aggaaaccac gucgccccua cucacuacgu bl»0 
gacggagucg gaugcgucgc agcgugugac ccaacuacuu ggcucucuua cuauaaccag bZ40 
ccuacucaga agacuccaca auuggauaac ugaggacugc cccaucccau gcuccggauc bdOO 
cuggcuccgc gacguguggg acuggguuug caccaucuug acagacuuca aaaauuggcu bdbo 
gaccucuaaa uuguucccca agcugcccgg ccuccccuuc aucucuuguc aaaaggggua b4ZU 
caagggugug ugggccggca cuggcaucau gaccacgcgc ugcccuugcg gcgccaacau 64*0 
cucuggcaau guccgccugg gcucuaugag gaucacaggg ccuaaaaccu gcaugaacac bb4U 
cuggcagggg accuuuccua ucaauugcua cacggagggc cagugcgcgc cgaaaccccc bbUU 
cacgaacuac aagaccgcca ucuggagggu ggcggccucg gaguacgcgg aggugacgca bbbU 
gcaugggucg uacuccuaug uaacaggacu gaccacugac aaucugaaaa uuccuugcca b/zu 
acuaccuucu ccagaguuuu ucuccugggu ggacggugug cagauccaua gguuugcacc b/»u 
cacaccaaag ccguuuuucc gggaugaggu cucguucugc guugggcuua auuccuaugc b84U 
ugucgggucc cagcuucccu gugaaccuga gcccgacgca gacguauuga gguccaugcu b9UU 
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aacagauccg ccccacauca cggcggagac ugcggcgcgg cgcuuggcac ggggaucacc 6960 
uccaucugag gcgagcuccu cagugagcca gcuaucagca ccgucgcugc gggccaccug 7020 
caccaccca? agSaacaccu augacgugga cauggucgau gccaaccugc ucauggaggg 7080 
cgguguggcu cagacagagc cugaguccag ggugcccguu cuggacuuuc ucgagccaau 7140 
ggccgaggaa gagagcgacc uugagcccuc aauaccaucg gagugcaugc uccccaggag 7200 
Sgguuucca cgggccuuac cggcuugggc acggccugac uacaacccgc cgcucgugga 7260 
aScguggagg aggccagauu accaaccgcc caccguugcu gguugugcuc uccccccccc 7320 
caaSaggcc cxgacgccuc ccccaaggag acgccggaca gugggucuga gcgagagcac 7380 
cauaucagaa gc?cuccagc aacuggccau caagaccuuu ggccagcccc ccucgagcgg 7440 
ugaugcaggc ucguccacgg gggcgggcgc cgccgaaucc ggcgguccga cguccccugg 7500 
ugagccggcc cccucagaga cagguuccgc cuccucuaug cccccccucg agggggagcc 7560 
uigagauccg gaccuggagu cugaucaggu agagcuucaa ccuccccccc aggggggggg 7620 
gguagcuccc gguucgggcu cggggucuug gucuacuugc uccgaggagg acgauaccac 7680 
Sugugcugc uccaugucau acuccuggac cggggcucua auaacucccu guagccccga 7740 
agaggaaaag uugccaauca acccuuugag uaacucgcug uugcgauacc auaacaaggu 7800 
guaoSguaca acaucaaaga gcgccucaca gagggcuaaa aagguaacuu uugacaggac 7860 
gcaagugcuc gacgcccauu augacucagu cuuaaaggac aucaagcuag cggcuuccaa 7920 
ggucagcgca aggcuccuca ccuuggagga ggcgugccag uugacuccac cccauucugc 7980 
aagauccaag uauggauucg gggccaagga gguccgcagc uuguccggga gggccguuaa 8040 
ccacaucaag uccgugugga aggaccuccu ggaagaccca caaacaccaa uucccacaac 8 00 
caucauggcc aaaaaugagg uguucugcgu ggaccccgcc aaggggggua agaaaccagc 8160 
ucgccucauc guuuacccug accucggcgu ccgggucugc gagaaaaugg cccucuauga 8220 
cauuacacaa aagcuuccuc aggcgguaau gggagcuucc uauggcuucc aguacucccc 8280 
ugcccaacgg guggaguauc ucuugaaagc augggcggaa aagaaggacc ccauggguuu 8340 
uuTguaugau SSgaugcu ucgacucaac cgucacugag agagacauca ggaccgagga 8400 
guccauauac caggccugcu cccugcccga ggaggcccgc acugccauac acucgcugac 8460 
ugagagacuu uacguaggag ggcccauguu caacagcaag ggucaaaccu gcgguuacag 8520 
acguugccgc gccagcgggg ugcuaaccac uagcaugggu aacaccauca caugcuaugu 8580 
gaSgcccua gcggccugca aggcugcggg gauaguugcg cccacaaugc ugguaugcgg 8640 
cgaugaccua guagucaucu cagaaagcca ggggacugag gaggacgagc ggaaccugag 8700 
agccuucacg gaggccauga ccagguacuc ugccccuccu ggugaucccc ccagaccgga 8760 
auaugaccug gagcuaauaa cauccuguuc cucaaaugug ucuguggcgu ugggcccgcg 8820 
gggc?gccgc agauacuacc ugaccagaga cccaaccacu ccacucgccc gggcugccug 8880 
SaaaJaguu agacacuccc cuaucaauuc auggcuggga aacaucaucc aguaugcucc 8940 
aaccauaugg guucgcaugg uccuaaugac acacuucuuc uccauucuca ugguccaaga 9000 
cacccuggS Sgaaccuca acuuugagau guauggauca guauacuccg ugaauccuuu 9060 
ggaccuucca gccauaauug agagguuaca cgggcuugac gccuuuucua ugcacacaua 9 20 
cucucaccac gaacugacgc ggguggcuuc agcccucaga aaacuugggg cgccaccccu 9180 
cagggugugg aagagucggg cucgcgcagu cagggcgucc cucaucuccc guggagggaa 9240 
agcggccguu ugcggccgau aucucuucaa uugggcggug aagaccaagc ucaaacucac 9300 
u?cSug?cg gaggcgcgcc uacuggacuu auccaguugg uucaccgucg gcgccggcgg 9360 
gggcgacauu uuucacagcg ugucgcgcgc ccgaccccgc ucauuacucu ucggccuacu 9420 
ccuacuuuuc guagggguag gccucuuccu acuccccgcu cgguagagcg gcacacacua 9480 
gguacacucc auagcuaacu guuccuuuuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu 9540 
uuuuuuuucu uuuuuuuuuu uuucccucuu ucuucccuuc ucaucuuauu cuacuuucuu 9600 
ucuugg^ggc uccaucuuag cccuagucac ggcuagcugu gaaagguccg ugagccgcau 9660 
gacugcagag agugccguaa cuggucucuc ugcagaucau gucuaga »w< 
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<211> 11111 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: replicon RNA comprising 
full-length Hepatitis C virus genomic RNA derived from JFH-1 clone 

<400> 13 

accugccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 
cuucacgcag aaagcgccua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacugggu ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
cgcuugcgag ugccccggga ggucucguag accgugcacc augagcacaa auccuaaacc 360 
ucaaagaaaa accaaaagaa acaccaaccg ucgcccaaug auugaacaag auggauugca 420 
cgcagguucu ccggccgcuu ggguggagag gcuauucggc uaugacuggg cacaacagac 480 
aaucggcugc ucugaugccg ccguguuccg gcugucagcg caggggcgcc cgguucuuuu 540 
ugucaagacc gaccuguccg gugcccugaa ugaacugcag gacgaggcag cgcggcuauc 600 
guggcuggcc acgacgggcg uuccuugcgc agcugugcuc gacguuguca cugaagcggg 660 
aagggacugg cugcuauugg gcgaagugcc ggggcaggau cuccugucau cucaccuugc 720 
uccugccgag aaaguaucca ucauggcuga ugcaaugcgg cggcugcaua cgcuugaucc 780 
ggcuaccugc ccauucgacc accaagcgaa acaucgcauc gagcgagcac guacucggau 840 
ggaagccggu cuugucgauc aggaugaucu ggacgaagag caucaggggc ucgcgccagc 900 
cgaacuguuc gccaggcuca aggcgcgcau gcccgacggc gaggaucucg ucgugaccca 960 
uggcgaugcc ugcuugccga auaucauggu ggaaaauggc cgcuuuucug gauucaucga 1020 
cuguggccgg cugggugugg cggaccgcua ucaggacaua gcguuggcua cccgugauau 1080 
ugcugaagag cuuggcggcg aaugggcuga ccgcuuccuc gugcuuuacg guaucgccgc 1140 
ucccgauucg cagcgcaucg ccuucuaucg ccuucuugac gaguucuucu gaguuuaaac 1200 
ccucucccuc cccccccccu aacguuacug gccgaagccg cuuggaauaa ggccggugug 1260 
cguuugucua uauguuauuu uccaccauau ugccgucuuu uggcaaugug agggcccgga 1320 
aaccuggccc ugucuucuug acgagcauuc cuaggggucu uuccccucuc gccaaaggaa 1380 
ugcaaggucu guugaauguc gugaaggaag caguuccucu ggaagcuucu ugaagacaaa 1440 
caacgucugu agcgacccuu ugcaggcagc ggaacccccc accuggcgac aggugccucu 1500 
gcggccaaaa gccacgugua uaagauacac cugcaaaggc ggcacaaccc cagugccacg 1560 
uugugaguug gauaguugug gaaagaguca aauggcucuc cucaagcgua uucaacaagg 1620 
ggcugaagga ugcccagaag guaccccauu guaugggauc ugaucugggg ccucggugca 1680 
caugcuuuac auguguuuag ucgagguuaa aaaaacgucu aggccccccg aaccacgggg 1740 
acgugguuuu ccuuugaaaa acacgaugau accaugagca caaauccuaa accucaaaga 1800 
aaaaccaaaa gaaacaccaa ccgucgccca gaagacguua aguucccggg cggcggccag 1860 
aucguuggcg gaguauacuu guugccgcgc aggggcccca gguugggugu gcgcacgaca 1920 
aggaaaacuu cggagcgguc ccagccacgu gggagacgcc agcccauccc caaagaucgg 1980 
cgcuccacug gcaaggccug gggaaaacca ggucgccccu ggccccuaua ugggaaugag 2040 
ggacucggcu gggcaggaug gcuccugucc ccccgaggcu cucgccccuc cuggggcccc 2100 
acugaccccc ggcauagguc gcgcaacgug gguaaaguca ucgacacccu aacguguggc 2160 
uuugccgacc ucauggggua cauccccguc guaggcgccc cgcuuagugg cgccgccaga 2220 
gcugucgcgc acggcgugag aguccuggag gacgggguua auuaugcaac agggaaccua 2280 
cccgguuucc ccuuuucuau cuucuugcug gcccuguugu ccugcaucac cguuccgguc 2340 
ucugcugccc aggugaagaa uaccaguagc agcuacaugg ugaccaauga cugcuccaau 2400 
gacagcauca cuuggcagcu cgaggcugcg guucuccacg uccccgggug cgucccgugc 2460 
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gagagagugg ggaauacguc acgguguugg gugccagucu cgccaaacau ggcugugcgg 2520 
?2cS£5 cccucacgca gggucugcgg acgcacaucg auaugguugu gauguccgcc 2580 
accuucugcu cugcucucua cgugggggac cucuguggcg gggugaugcu cgcggcccag 2640 
^uguucaucg ucucgccgca guaccacugg uuugugcaag aaugcaauug cuccaucuac 2700 
SSggcacca ucacuggaca ccgcauggca ugggacauga ugaugaacug gucgcccacg 2760 
gccaccauga uccuggcgua cgugaugcgc guccccgagg ucaucauaga caucguuagc 2820 
ggggcucacu ggggcgucau guucggcuug gccuacuucu cuaugcaggg agcgugggcg 2880 
SScauug Sccuucu gcuggccgcu gggguggacg cgggcaccac caccguugga 2940 
ggcSuguug cacguuccac caacgugauu gccggcgugu ucagccaugg cccucagcag 3000 
aacauuSgc ucauuaacac caacggcagu uggcacauca accguacugc cuugaauugc 3060 
aaugacuccu ugaacaccgg cuuucucgcg gccuuguucu acaccaaccg cuuuaacucg 120 
ucaggguguc cagggcgccu guccgccugc cgcaacaucg aggcuuuccg gauagggugg 3180 
ggcSSSc agSSgagga uaaugucacc aauccagagg auaugaggcc guacugcugg 3240 
Scuaccccc caaagccgug uggcguaguc cccgcgaggu cugugugugg cccaguguac 3300 
uguuucaccc ccagcccggu aguagugggc acgaccgaca gacguggagu gcccaccuac 3360 
acauggggag agaaugagac agaugucuuc cuacugaaca gcacccgacc gccgcagggc 3420 
ucauSucg gcugcacgug gaugaacucc acugguuuca ccaagacuug uggcgcgcca 3480 
ccuugSgca Lgagcuga cuucaacgcc agcacggacu uguugugccc uacggauugu 3540 
uu^aggaagc auccugaugc cacuuauauu aagugugguu cugggcccug gcucacacca 3600 
aagugLgg uccacuaccc uuacagacuc uggcauuacc ccugcacagu caauuuuacc 3660 
aucuucaaga uaagaaugua uguagggggg guugagcaca ggcucacggc cgcaugcaac 3720 
uucacucgug gggaucgcug cgacuuggag gacagggaca ggagucagcu gucuccucug 3780 
uugcacuSa ?Scggaaug ggccauccug cccugcaccu acucagacuu acccgcuuug 3840 
ucaacugguc uucuccaccu ucaccagaac aucguggacg uacaauacau guauggccuc 3900 
ucaccugcua ucacaaaaua cgucguucga ugggaguggg ugguacucuu auuccugcuc 3960 
uuagcggacg ccagagucug cgccugcuug uggaugcuca ucuuguuggg ccaggccgaa 4020 
gcagcauugg agaaguuggu cgucuugcac gcugcgagug cggcuaacug ccauggccuc 4080 
?Sa5auuuug ccaucuucuu cguggcagcu uggcacauca ggggucgggu gguccccuug 4140 
accaccuauu gccucacugg ccuauggccc uucugccuac ugcucauggc acugccccgg 4200 
caggcuuaug ccuaugacgc accugugcac ggacagauag gcguggguuu guugauauug 4260 
aucacccucu ucacacucac cccgggguau aagacccucc ucggccagug ucuguggugg 4320 
uugugcuauc uccugacccu gggggaagcc augauucagg aguggguacc acccaugcag 488U 
gugcgcggcg gccgcgaugg caucgcgugg gccgucacua uauucugccc ggguguggug 4440 
uuugacauua ccaaauggcu uuuggcguug cuugggccug cuuaccucuu aagggccgcu 4500 
uugacacaug ugccguacuu cgucagagcu cacgcucuga uaaggguaug cgcuuuggug 4560 
aagcagcucg cgggggguag guauguucag guggcgcuau uggcccuugg cagguggacu 4620 
ggcaccuaca ucuaugacca ccucacaccu augucggacu gggccgcuag cggccugcgc 4680 
gacuuagcgg ucgccgugga acccaucauc uucaguccga uggagaagaa ggucaucguc 4740 
uggggagcgg agacggcugc auguggggac auucuacaug gacuucccgu guccgcccga 4800 
cSSccagg agauccuccu cggcccagcu gauggcuaca ccuccaaggg guggaagcuc 4860 
cuugLcS ucacugcuua ugcccagcaa acacgaggcc uccugggcgc cauaguggug 4920 
aguaugacgg ggcgugacag gacagaacag gccggggaag uccaaauccu guccacaguc 4980 
uSucaguccu uccucggaac aaccaucucg gggguuuugu ggacuguuua ccacggagcu 5040 
ggcaacaaga cucuagccgg cuuacggggu ccggucacgc agauguacuc gagugcugag bioo 
ggggacuugg uaggcuggcc cagccccccu gggaccaagu cuuuggagcc gugcaagugu 5160 
ggagccgucg accuauaucu ggucacgcgg aacgcugaug ucaucccggc ucggagacgc 5220 
ggggacaagc ggggagcauu gcucuccccg agacccauuu cgaccuugaa gggguccucg 5280 
Sggggccgg ugcucugccc uaggggccac gucguugggc ucuuccgagc agcugugugc 5340 
ucucggggcg uggccaaauc caucgauuuc auccccguug agacacucga cguuguuaca 5400 
aggucuccca cuuucaguga caacagcacg ccaccggcug ugccccagac cuaucagguc 54bu 
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ggguacuugc augcuccaac uggcagugga aagagcacca aggucccugu cgcguaugcc 5520 
Icccaggggu acaaaguacu agugcuuaac cccucgguag cugccacccu gggguuuggg 5580 
S^uaSSE ccaaggcaca uggcaucaau cccaacauua ggacuggagu caggaccgug 5640 
augaccgggg aggccaucac guacuccaca uauggcaaau uucucgccga ugggggcugc 5700 
gcuagcScg cSaugacau caucauaugc gaugaaugcc acgcugugga ugcuaccucc 5760 
auucucggca ucggaacggu ccuugaucaa gcagagacag ccggggucag acuaacugug 5820 
cuggcuacgg ccSaccSc cgggucagug acaacccccc aucccgauau agaagaggua 5880 
Sccucgggc gggaggguga gauccccuuc uaugggaggg cgauuccccu auccugcauc 5940 
aagggaSfa SL?Su Lcugccac ucaaagaaaa agugugacga gcucgcggcg 6000 
gcSSucggg gcaugggcuu gaaugccgug gcauacuaua gaggguugga cgucuccaua 6060 
SaccagSc agggagaugu gguggucguc gccaccgacg cccucaugac gggguacacu 6 20 
ggagacuuug acuccgugau cgacugcaau guagcgguca cccaagcugu cgacuucagc 6180 
?SgScccca ccuucacuau aaccacacag acugucccac aagacgcugu cucacgcagu 6240 
caicgccgcg ggcgcacagg uagaggaaga cagggcacuu auagguaugu uuccacuggu 6300 
gaSagSS Sggaauguu ugacagugua gugcuuugug agugcuacga cgcaggggcu 6360 
SSacg auScacacc agcggagacc accgucaggc uuagagcgua uuucaacacg 6420 
?cSSccuac ccguguguca agaccaucuu gaauuuuggg aggcaguuuu caccggccuc 6480 
acScauag acgoxacuu ccucucccaa acaaagcaag cgggggagaa cuucgcguac 6540 
cuaSagccS acxaagcuac ggugugcgcc agagccaagg ccccuccccc guccugggac 6600 
gccSgga agugccuggc ccgacucaag ccuacgcuug cgggccccac accucuccug 6660 
SccSg gScuauuac caaugagguc acccucacac acccugggac gaaguacauc 6720 
gccaSugS ugcaagcuga ccuugagguc augaccagca cguggguccu agcuggagga 6780 
SccSggLg c?gucgccgc auauugccug gcgacuggau gcguuuccau caucggccgc 6840 
mgcacguca accagcgagu cgucguugcg ccggauaagg agguccugua ugaggcuuuu 6900 
gaugagaugg aggaaugcgc cucuagggcg gcucucaucg aagaggggca gcggauagcc 6960 
SgSguuS agSccaagau ccaaggcuug cugcagcagg ccucuaagca ggcccaggac 7020 
auacaSccg cuaugcaggc uucauggccc aaaguggaac aauuuugggc cagacacaug 7080 
uggaacuuca uuagcggcau ccaauaccuc gcaggauugu caacacugcc agggaacccc 7140 
gSguggcuu ccaugauggc auucagugcc gcccucacca guccguuguc gaccaguacc 7200 
ScSSuuc ucaacaucau gggaggcugg uuagcguccc agaucgcacc acccgcgggg 7260 
gccaccggcu uugucgucag uggccuggug ggggcugccg ugggcagcau aggccugggu 7320 
aaggugSgg uggacauccu ggcaggauau ggugcgggca uuucgggggc ccucgucgca 7380 
uSauS uScuggcga gaagcccucu auggaagaug ucaucaaucu acugccuggg 7440 
auccugucuc cgggagcccu gguggugggg gucaucugcg cggccauucu gcgccgccac 7500 
migssaccgg gggagggcgc gguccaaugg augaacaggc uuauugccuu ugcuuccaga /bbu 
SaaaccaS ScSSuac Sacuacgug acggagucgg augcgucgca gcgugugacc 7620 
Sacuacuul gcScucuuac uauaaccagc cuacucagaa gacuccacaa = aacu 7680 
gaggacugcc ccaucccaug cuccggaucc uggcuccgcg acguguggga cuggguuugc 774U 
accaucuuga cagacuucaa aaauuggcug accucuaaau uguuccccaa gaj^cpfflc 7800 
cuccccuuca ucucuuguca aaagggguac aagggugugu gggccggcac 7860 
accacgcgcu gcccuugcgg cgccaacauc ucuggcaaug uccgccuggg cucuaugagg 79ZU 
aucacagSgc Laaaccug caugaacacc uggcagggga ccuuuccuau caauugcuac 7980 
acggagScc agugcgcgcc gaaacccccc acgaacuaca agaccgccau cuggagggug 8040 
gcScScgg aSailga ggugacgcag caugggucgu acuccuaugu aacaggacug 8100 
accacugaca aucugaaaau uccuugccaa cuaccuucuc cagaguuuuu cuccugggug 8160 
gacggugugc agauccauag guuugcaccc acaccaaagc cguuuuuccg ggaugagguc 8220 
ScgSScScg uugggcuuaa uuccuaugcu gucggguccc agcuucccug ugaaccugag 8280 
ccSacgLl acSauugag guccaugcua acagauccgc cccacaucac ggcggagacu 8340 
gcggcgcggc gcuuggcacg gggaucaccu ccaucugagg cgagcuccuc agugagccag 8400 
?uaucagcac cgucgcugcg ggccaccugc accacccaca gcaacaccua ugacguggac 8460 
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auggucgaug ccaaccugcu cauggagggc gguguggcuc agacagagcc ugaguccagg 8520 
gugSccguuc uggacuuucu cgagccaaug gccgaggaag agagcgaccu ugagcccuca 8580 
auaccaucgg agugcaugcu ccccaggagc ggguuuccac gggccuuacc ggcuugggca 8640 
cggccugacu acaacccgcc gcucguggaa ucguggagga ggccagauua ccaaccgccc 8700 
accguugcug guugugcucu cccccccccc aagaaggccc cgacgccucc cccaaggaga 8760 
cgccggacag ugggucugag cgagagcacc auaucagaag cccuccagca acuggccauc 8820 
aagaccuuug gccagccccc cucgagcggu gaugcaggcu cguccacggg ggcgggcgcc 8880 
gccgaauccg gcgguccgac guccccuggu gagccggccc ccucagagac agguuccgcc 8940 
uccucuaugc ccccccucga gggggagccu ggagauccgg accuggaguc ugaucaggua 9000 
gagcuucaac cuccccccca gggggggggg guagcucccg guucgggcuc ggggucuugg 9060 
ucuacuugcu ccgaggagga cgauaccacc gugugcugcu ccaugucaua cuccuggacc 9 20 
ggggcucuaa uaacucccug uagccccgaa gaggaaaagu ugccaaucaa cccuuugagu 9180 
aacucgcugu ugcgauacca uaacaaggug uacuguacaa caucaaagag cgccucacag 9240 
agggcuaaaa agguaacuuu ugacaggacg caagugcucg acgcccauua ugacucaguc 9300 
uuaaaggaca ucaagcuagc ggcuuccaag gucagcgcaa ggcuccucac cuuggaggag 9360 
gcgugccagu ugacuccacc ccauucugca agauccaagu auggauucgg ggccaaggag 9420 
guccgcagcu uguccgggag ggccguuaac cacaucaagu ccguguggaa ggaccuccug 9480 
gaagacccac aaacaccaau ucccacaacc aucauggcca aaaaugaggu guucugcgug 9540 
gaccccgcca agggggguaa gaaaccagcu cgccucaucg uuuacccuga ccucggcguc 9600 
?gggucSgcg agaaaauggc ccucuaugac auuacacaaa agcuuccuca ggcgguaaug 9660 
ggagcuuccu auggcuucca guacuccccu gcccaacggg uggaguaucu cuugaaagca 9720 
ugggcggaaa agaaggaccc cauggguuuu ucguaugaua cccgaugcuu cgacucaacc 9780 
guScugaga gagacaucag gaccgaggag uccauauacc aggccugcuc ccugcccgag 9840 
gaggcccgca cugccauaca cucgcugacu gagagacuuu acguaggagg gcccauguuc 9900 
aacagcaagg gucaaaccug cgguuacaga cguugccgcg ccagcggggu gcuaaccacu 9960 
agcaSgggS acaccaucac augcuaugug aaagcccuag cggccugcaa ggcugcgggg 0020 
auaguugcgc ccacaaugcu gguaugcggc gaugaccuag uagucaucuc agaaagccag 10080 
gggacugagg aggacgagcg gaaccugaga gccuucacgg aggccaugac cagguacucu 10140 
i^ccuccug gugauccccc cagaccggaa uaugaccugg agcuaauaac auccuguucc 0200 
ucaaaugugu cuguggcguu gggcccgcgg ggccgccgca gauacuaccu gaccagagac 0260 
ccaaccacuc cacucgcccg ggcugccugg gaaacaguua gacacucccc uaucaauuca 1032U 
uggcugggaa acaucaucca guaugcucca accauauggg uucgcauggu ccuaaugaca 1U38U 
cacuucuucu ccauucucau gguccaagac acccuggacc agaaccucaa cuuugagaug 0440 
uauggaucag uauacuccgu gaauccuuug gaccuuccag ccauaauuga gagguuacac 1U5UU 
gggcuugacg ccuuuucuau gcacacauac ucucaccacg aacugacgcg gguggcuuca lUbbU 
gcccucagaa aacuuggggc gccaccccuc agggugugga agagucgggc ucgcgcaguc 0620 
agggcguccc ucaucucccg uggagggaaa gcggccguuu gcggccgaua ucucuucaau 10680 
ugggcgguga agaccaagcu caaacucacu ccauugccgg aggcgcgccu acuggacuua 1U/4U 
uccaguuggu ucaccgucgg cgccggcggg ggcgacauuu uucacagcgu gucgcgcgcc 10800 
cgaccccgcu cauuacucuu cggccuacuc cuacuuuucg uagggguagg ccucuuccua lUbbU 
cuccccgcuc gguagagcgg cacacacuag guacacucca uagcuaacug uuccuuuuuu 10920 
uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuuuuucuu uuuuuuuuuu uucccucuuu 1U98U 
cuucccuucu caucuuauuc uacuuucuuu cuugguggcu ccaucuuagc ccuagucacg U04U 
gcuagcugug aaagguccgu gagccgcaug acugcagaga gugccguaac uggucucucu 111UU 
gcagaucaug u 
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<213> Artificial Sequence 



<223> Description of Artificial Sequence: full-length Hepatitis C virus 
genomic RNA derived from JFH-1 clone, wherein an ammo acid motif GDI) has 
been mutated into GND 

aSugccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 
cuucacgcag aaagcgccua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacugggu ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
cgcuugcgag ugccccggga ggucucguag accgugcacc augagcacaa auccuaaacc 350 
uLalaaaa accaaaagaa acaccaaccg ucgcccaaug auugaacaag auggauugca 420 
cgcagguucu ccggccgcuu ggguggagag gcuauucggc uaugacuggg cacaacagac 480 
aaucggcugc ucugaugccg ccguguuccg gcugucagcg caggggcgcc cgguucuuuu 540 
ugucaagacc gaccuguccg gugcccugaa ugaacugcag gacgaggcag cgcggcuauc 600 
guggcuggcc acgacgggcg uuccuugcgc agcugugcuc gacguuguca cugaagcggg 660 
aagggacugg cugcuauugg gcgaagugcc ggggcaggau cuccugucau cucaccuugc 720 
uccugccgag aaaguaucca ucauggcuga ugcaaugcgg cggcugcaua cgcuugaucc 780 
ggcuaccugc ccauucgacc accaagcgaa acaucgcauc gagcgagcac guacucggau 840 
ggaagccggu cuugucgauc aggaugaucu ggacgaagag caucaggggc ucgcgccagc 900 
cgaacuguuc gccaggcuca aggcgcgcau gcccgacggc gaggaucucg ucgugaccca 960 
uggcgaugcc ugcuugccga auaucauggu ggaaaauggc cgcuuuucug gauucaucga 1020 
cuguggccgg cugggugugg cggaccgcua ucaggacaua gcguuggcua cccgugauau 1080 
SaagS cuuggcggcg aaugggcuga ccgcuuccuc gugcuuuacg guaucgccgc 140 
ucccgauucg cagcgcaucg ccuucuaucg ccuucuugac gaguucuucu gaguuuaaac 200 
ccucucccuc cccccccccu aacguuacug gccgaagccg cuuggaauaa ggccggugug 1260 
cguuugucua uauguuauuu uccaccauau ugccgucuuu uggcaaugug agggcccgga ldZO 
aaccuggccc ugucuucuug acgagcauuc cuaggggucu uuccccucuc gccaaaggaa 1380 
ugcaaggucu guugaauguc gugaaggaag caguuccucu ggaagcuucu ugaagacaaa 1440 
caacgucugu agcgacccuu ugcaggcagc ggaacccccc accuggcgac aggugccucu 1500 
gcggccaaaa gccacgugua uaagauacac cugcaaaggc ggcacaaccc cagugccacg lbbO 
uugugaguug gauaguugug gaaagaguca aauggcucuc cucaagcgua uucaacaagg 620 
ggcugaagga ugcccagaag guaccccauu guaugggauc ugaucugggg ccucggugca 1680 
caugcuuuac auguguuuag ucgagguuaa aaaaacgucu aggccccccg aaccacgggg 1740 
acgugguuuu ccuuugaaaa acacgaugau accaugagca caaauccuaa accucaaaga 1800 
aaaaccaaaa gaaacaccaa ccgucgccca gaagacguua aguucccggg cggcggccag 1860 
aucguuggcg gaguauacuu guugccgcgc aggggcccca gguugggugu gcgcacgaca 19/0 
aggaaaacuu cggagcgguc ccagccacgu gggagacgcc agcccauccc caaagaucgg 1980 
cicuccacug gcaaggccug gggaaaacca ggucgccccu ggccccuaua ugggaaugag 2040 
ggacucggcu gggcaggaug gcuccugucc ccccgaggcu cucgccccuc cuggggcccc 2100 
acugaccccc ggcauagguc gcgcaacgug gguaaaguca ucgacacccu aacguguggc 2160 
uuugccgacc ucauggggua cauccccguc guaggcgccc cgcuuagugg cgccgccaga 2220 
gcugucgcgc acggcgugag aguccuggag gacgggguua auuaugcaac agggaaccua 2280 
cccgguuucc ccuuuucuau cuucuugcug gcccuguugu ccugcaucac cguuccgguc 2340 
ucugcugccc aggugaagaa uaccaguagc agcuacaugg ugaccaauga cugcuccaau 2400 
gacagcauca cuuggcagcu cgaggcugcg guucuccacg uccccgggug cgucccgugc 2460 
gagagagugg ggaauacguc acgguguugg gugccagucu cgccaaacau ggcugugcgg 2520 
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cagcccggug cccucacgca gggucugcgg acgcacaucg auaugguugu gauguccgcc 2580 
accuucugcu cugcucucua cgugggggac cucuguggcg gggugaugcu cgcggcccag 2640 
g^guucaucg ucucgccgca guaccacugg uuugugcaag aaugcaauug cuccaucuac 2700 
Sgcacca ucacuggaca ccgcauggca ugggacauga ugaugaacug gucgcccacg 2760 
gccaccauga uccuggcgua cgugaugcgc guccccgagg ucaucauaga caucguuagc 2820 
ggggcucacu ggggcgucau guucggcuug gccuacuucu cuaugcaggg agcgugggcg 2880 
aSgucauug ucauccuucu gcuggccgcu gggguggacg cgggcaccac caccguugga 2940 
Lcgcuguug cacguuccac caacgugauu gccggcgugu ucagccaugg cccucagcag 3000 
ScauuSgc ucauuaacac caacggcagu uggcacauca accguacugc cuugaauugc 3060 
aaugacuccu ugaacaccgg cuuucucgcg gccuuguucu acaccaaccg cuuuaacucg 3 20 
ucaSguguc cagggcgccu guccgccugc cgcaacaucg aggcuuuccg gauagggugg 3180 
ggcSSc agSSgagga uaaugucacc aauccagagg auaugaggcc guacugcugg 3240 
cacuaccccc caaagccgug uggcguaguc cccgcgaggu cugugugugg cccaguguac 3300 
uguuucaccc ccagcccggu aguagugggc acgaccgaca gacguggagu gcccaccuac 3360 
acauggggag agaaugagac agaugucuuc cuacugaaca gcacccgacc gccgcagggc 3420 
ucaugguucg gcugcacgug gaugaacucc acugguuuca ccaagacuug uggcgcgcca 3480 
ccuuJSgca ccagagcuga cuucaacgcc agcacggacu uguugugccc uacggauugu 3540 
uuuaggaagc auccugaugc cacuuauauu aagugugguu cugggcccug gcucacacca 3600 
aSccugg uccacuaccc uuacagacuc uggcauuacc ccugcacagu caauuuuacc 3660 
auSScaaga uaagaaugua uguagggggg guugagcaca ggcucacggc cgcaugcaac 3720 
uucacucgug gggaucgcug cgacuuggag gacagggaca ggagucagcu gucuccucug o780 
uugcacuSa Sacggaaug ggccauccug cccugcaccu acucagacuu acccgcuuug 3840 
ucaacugguc uucuccaccu ucaccagaac aucguggacg uacaauacau guauggccuc 3900 
ucaccugcua ucacaaaaua cgucguucga ugggaguggg ugguacucuu auuccugcuc 3960 
uuagcggacg ccagagucug cgccugcuug uggaugcuca ucuuguuggg ccaggccgaa 4020 
gcagcauugg agaaguuggu cgucuugcac gcugcgagug cggcuaacug ccauggccuc 4080 
cuauauuuug ccaucuucuu cguggcagcu uggcacauca ggggucgggu gguccccuug 4140 
accaccuauu gccucacugg ccuauggccc uucugccuac ugcucauggc acugccccgg 4200 
caggcuuaug ccuaugacgc accugugcac ggacagauag gcguggguuu guugauauug 4260 
aucacccucu ucacacucac cccgggguau aagacccucc ucggccagug ucuguggugg 4320 
uugugcuauc uccugacccu gggggaagcc augauucagg aguggguacc acccaugcag 4380 
gugcgcggcg gccgcgaugg caucgcgugg gccgucacua uauucugccc ggguguggug 4440 
Sacauua ccaaauggcu uuuggcguug cuugggccug cuuaccucuu aagggccgcu 4500 
uugacacaug ugccguacuu cgucagagcu cacgcucuga uaaggguaug cgcuuuggug 4560 
aagcagcucg cgggggguag guauguucag guggcgcuau uggcccuugg cagguggacu 4620 
ggcaccuaca ucuaugacca ccucacaccu augucggacu gggccgcuag cggccugcgc 4680 
gacuuagcgg ucgccgugga acccaucauc uucaguccga uggagaagaa ggucaucguc 4740 
uggggagcgg agacggcugc auguggggac auucuacaug gacuucccgu guccgcccga 4800 
cuSccagg agauccuccu cggcccagcu gauggcuaca ccuccaaggg guggaagcuc 4860 
cuuSuccca ucacugcuua ugcccagcaa acacgaggcc uccugggcgc cauaguggug 4920 
aguaugacgg ggcgugacag gacagaacag gccggggaag uccaaauccu guccacaguc 4980 
uScaluccu Scucggaac aaccaucucg gggguuuugu ggacuguuua ccacggagcu 5040 
ggcaacaaga cucuagccgg cuuacggggu ccggucacgc agauguacuc gagugcugag 5100 
ggggacuugg uaggcuggcc cagccccccu gggaccaagu cuuuggagcc gugcaagugu 5160 
ggagccgucg accuauaucu ggucacgcgg aacgcugaug ucaucccggc ucggagacgc 5220 
ggggacaagc ggggagcauu gcucuccccg agacccauuu cgaccuugaa gggguccucg 5280 
SSggccgg ugcucugccc uaggggccac gucguugggc ucuuccgagc agcugugugc 5340 
Sucggggcg uggccaaauc caucgauuuc auccccguug agacacucga cguuguuaca 5400 
aggucuccca cuuucaguga caacagcacg ccaccggcug ugccccagac cuaucagguc 5460 
gSguacuugc augcuccaac uggcagugga aagagcacca aggucccugu cgcguaugcc 5520 
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gcccaggggu acaaaguacu agugcuuaac cccucgguag cugccacccu gggguuuggg 5580 
fcguaS ccaaggcaca uggcaucaau cccaacauua ggacuggagu caggaccgug 5640 
augaccgggg aggccaucac guacuccaca uauggcaaau uucucgccga gOO 
gcSagcggcg ccuaugacau caucauaugc gaugaaugcc acgcugugga ugcuaccucc 57bU 
auucScSca ucggaacggu ccuugaucaa gcagagacag ccggggucag -uaacugug 5820 
cuggcuacgg ccacaccccc cgggucagug acaacccccc aucccgauau agaagaggua 5880 
ggSucggg? gggaggguga gauccccuuc uaugggaggg cgauuccccu auccugcauc 5940 
aagggaggga gacaccugau uuucugccac ucaaagaaaa agugugacga gcucgcggcg 6UU0 
gcccuucggg gcaugggcuu gaaugccgug gcauacuaua gaggguugga cgucuccaua 6050 
auac™ agggafaugu gguggucgac gccaccgacg cccucaugac gggguacacu 6 20 
ggagacuuug acuccgugau cgacugcaau guagcgguca cccaagcugu cgacuucagc 618U 
cugScccca ccuucacuau aaccacacag acugucccac aagacgcugu cucacgcagu 6240 
cagcgccgcg ggcgcacagg uagaggaaga cagggcacuu auagguaugu uuccacuggu 6300 
gaac£g?cu Sgiaauguu ugacagugua gugcuuugug agugcuacga cgcaggggcu 6360 
SgSacg au?ucacacc agcggagacc accgucaggc uuagagcgua uuucaacacg 6420 
?cSggccuac ccguguguca agaccaucuu gaauuuuggg aggcaguuuu caccggccuc 6480 
acafacauag acgcSSuu ccucucccaa acaaagcaag cgggggagaa cu = c 6540 
cuaguagccu accaagcuac ggugugcgcc agagccaagg ccccuccccc guccugggac 6600 
gccaugugga agugccuggc ccgacucaag ccuacgcuug cgggccccac accucuccug 6660 
SaccSgg gcccuauuac caaugagguc acccucacac acccugggac gaaguacauc 6720 
gccaSugca ugcaagcuga ccuugagguc augaccagca cguggguccu agcuggagga 6780 
Sccuggtag cSgucgccgc auauugccug gcgacuggau gcguuuccau caucggccgc 6840 
SgcSSca acSg?ga|u cgucguugcg ccggauaagg agguccugua ugaggcuuuu 6900 
gaSagaugg aggaaugcgc cucuagggcg gcucucaucg aagaggggca gcggauagcc 6960 
Sgauguuga aguccaagau ccaaggcuug cugcagcagg ccucuaagca ggcccaggac 7020 
SacaSi cSugcaggc uucauggccc aaaguggaac aauuuugggc cagacacaug 7080 
uggaacuuca uuagcggcau ccaauaccuc gcaggauugu caacacugcc agggaacccc 7140 
gtgguggcuu ccaugauggc auucagugcc gcccucacca guccguuguc gaccaguacc 7200 
accauccuuc ucaacaucau gggaggcugg uuagcguccc agaucgcacc acccgcgggg 7260 
gccaccggcu uugucgucag uggccuggug ggggcugccg ugggcagcau aggccugggu 7320 
aaggug?ugg uggacauccu ggcaggauau ggugcgggca uuucgggggc ccucgucgca 7380 
uSauS ugucuggcga gaagcccucu auggaagaug ucaucaaucu acugccuggg 7440 
auccugucuc cgggagcccu gguggugggg gucaucugcg cggccauucu gcgccgccac 7500 
g^gggScgg gggagggcgc gguccaaugg augaacaggc uuauugccuu ugcuuccaga 7560 
Saaacca?g ucgccccuac ucacuacgug acggagucgg augcgucgca gcgugugacc 7620 
Sacuacuug gcucucuuac uauaaccagc cuacucagaa gacuccacaa uuggauaacu 7680 
gaggacugcc ccaucccaug cuccggaucc uggcuccgcg acguguggga cuggguuugc 7740 
accaucuuga cagacuucaa aaauuggcug accucuaaau uguuccccaa gcugcccggc 7800 
cuccccuuL ucScuuguca aaagggguac aagggugugu gggccggcac uggcaucaug 7860 
accacgcgcu gcccuugcgg cgccaacauc ucuggcaaug uccgccuggg cucuaugagg 7920 
aucacagggc cuaaaaccug caugaacacc uggcagggga ccuuuccuau caauugcuac 7980 
acggagggcc agugcgcgcc gaaacccccc acgaacuaca agaccgccau cuggagggug 8040 
gcScScgg aguacgcgga ggugacgcag caugggucgu acuccuaugu aacaggacug 8 00 
SacugaS aucugaaaau uccuugccaa cuaccuucuc cagaguuuuu cuccugggug 8160 
gacg^Sgc agau'cauag guuugcaccc acaccaaagc cguuuuuccg ggaugagguc 8220 
ucguucugcg uugggcuuaa uuccuaugcu gucggguccc agcuucccug ugaaccugag 8280 
ccSacgSg acguauugag guccaugcua acagauccgc cccacaucac ggcggagacu 8340 
gScgcgS gcuuggcacg gggaucaccu ccaucugagg cgagcuccuc agugagccag 8400 
SaucagSc *gucgcugcg ggccaccugc accacccaca gcaacaccua ugacguggac 8460 
augSaug cSa?cugcu cauggagggc gguguggcuc agacagagcc ugaguccagg 8520 
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gugcccguuc uggacuuucu cgagccaaug gccgaggaag agagcgaccu ugagcccuca 8580 
SaccaScgg agugcaugcu ccccaggagc ggguuuccac gggccuuacc ggcuugggca 8640 
cggccugacu acaacccgcc gcucguggaa ucguggagga ggccagauua ccaaccgccc 8700 
accouugcug guugugcucu cccccccccc aagaaggccc cgacgccucc cccaaggaga 8760 
cgccggacag ugggucugag cgagagcacc auaucagaag cccuccagca acuggccauc 8820 
aagaccuuug gccagccccc cucgagcggu gaugcaggcu cguccacggg ggcgggcgcc 8880 
gccgaauccg gcgguccgac guccccuggu gagccggccc ccucagagac agguuccgcc 8940 
uccucuaugc ccccccucga gggggagccu ggagauccgg accuggaguc ugaucaggua 9000 
gagcuucaac cuccccccca gggggggggg guagcucccg guucgggcuc ggggucuugg 9060 
ucuacuugcu ccgaggagga cgauaccacc gugugcugcu ccaugucaua cuccuggacc 9120 
ggggcucuaa uaacucccug uagccccgaa gaggaaaagu ugccaaucaa cccuuugagu 9180 
aacucgcugu ugcgauacca uaacaaggug uacuguacaa caucaaagag cgccucacag 9240 
agggcuaaaa agguaacuuu ugacaggacg caagugcucg acgcccauua ugacucaguc 9300 
uuaaaggaca ucaagcuagc ggcuuccaag gucagcgcaa ggcuccucac cuuggaggag 9360 
gcgugccagu ugacuccacc ccauucugca agauccaagu auggauucgg ggccaaggag 9420 
guccgcagcu uguccgggag ggccguuaac cacaucaagu ccguguggaa ggaccuccug 9480 
Saagacccac aaacaccaau ucccacaacc aucauggcca aaaaugaggu guucugcgug 9540 
gaccccgcca agggggguaa gaaaccagcu cgccucaucg uuuacccuga ccucggcguc 9600 
cgggucugcg agaaaauggc ccucuaugac auuacacaaa agcuuccuca ggcgguaaug 9660 
ggagcuuccu auggcuucca guacuccccu gcccaacggg uggaguaucu cuugaaagca 9720 
ugggcggaaa agaaggaccc cauggguuuu ucguaugaua cccgaugcuu cgacucaacc 9780 
gucacugaga gagacaucag gaccgaggag uccauauacc aggccugcuc ccugcccgag 9840 
gaggcccgca cugccauaca cucgcugacu gagagacuuu acguaggagg gcccauguuc 990U 
aacagcaagg gucaaaccug cgguuacaga cguugccgcg ccagcggggu gcuaaccacu 9960 
agcaugggua acaccaucac augcuaugug aaagcccuag cggccugcaa ggcugcgggg 1002U 
auaguugcgc ccacaaugcu gguaugcggc aaugaccuag uagucaucuc agaaagccag 10080 
gggacugagg aggacgagcg gaaccugaga gccuucacgg aggccaugac cagguacucu 10140 
gccccuccug gugauccccc cagaccggaa uaugaccugg agcuaauaac auccuguucc 10200 
ucaaaugugu cuguggcguu gggcccgcgg ggccgccgca gauacuaccu gaccagagac 10260 
ccaaccacuc cacucgcccg ggcugccugg gaaacaguua gacacucccc uaucaauuca 103Z0 
uggcugggaa acaucaucca guaugcucca accauauggg uucgcauggu ccuaaugaca 1038U 
cacuucuucu ccauucucau gguccaagac acccuggacc agaaccucaa cuuugagaug 10440 
uauggaucag uauacuccgu gaauccuuug gaccuuccag ccauaauuga gagguuacac 1U5UU 
ggscuugacg ccuuuucuau gcacacauac ucucaccacg aacugacgcg gguggcuuca lUbbU 
gcccucagaa aacuuggggc gccaccccuc agggugugga agagucgggc ucgcgcaguc 0620 
agggcguccc ucaucucccg uggagggaaa gcggccguuu gcggccgaua ucucuucaau lObSU 
ugggcgguga agaccaagcu caaacucacu ccauugccgg aggcgcgccu acuggacuua 1U74U 
uccaguuggu ucaccgucgg cgccggcggg ggcgacauuu uucacagcgu gucgcgcgcc 1U8UU 
cgaccccgcu cauuacucuu cggccuacuc cuacuuuucg uagggguagg ccucuuccua lUSbU 
cuccccgcuc gguagagcgg cacacacuag guacacucca uagcuaacug uuccuuuuuu 1092U 
uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuuuuucuu uuuuuuuuuu uucccucuuu 1U9«U 
cuucccuucu caucuuauuc uacuuucuuu cuugguggcu ccaucuuagc ccuagucacg 11U4U 
gcuagcugug aaagguccgu gagccgcaug acugcagaga gugccguaac uggucucucu liiuu 
gcagaucaug u 
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<220> 

<223> Description of Artificial Sequence: replicon RNA comprising 
full-length Hepatitis C virus genomic RNA derived from JFH-1 clone, wherein 
an amino acid motif GDD has been mutated into GND 

<400> 15 

gaauucuaau acgacucacu auagaccugc cccuaauagg ggcgacacuc cgccaugaau 60 
cacuccccug ugaggaacua cugucuucac gcagaaagcg ccuagccaug gcguuaguau 120 
gagugucgua cagccuccag gccccccccu cccgggagag ccauaguggu cugcggaacc 180 
ggugaguaca ccggaauugc cgggaagacu ggguccuuuc uuggauaaac ccacucuaug 240 
cccggccauu ugggcgugcc cccgcaagac ugcuagccga guagcguugg guugcgaaag 300 
gccuuguggu acugccugau agggcgcuug cgagugcccc gggaggucuc guagaccgug 360 
caccaugagc acaaauccua aaccucaaag aaaaaccaaa agaaacacca accgucgccc 420 
agaagacguu aaguucccgg gcggcggcca gaucguuggc ggaguauacu uguugccgcg 480 
caggggcccc agguugggug ugcgcacgac aaggaaaacu ucggagcggu cccagccacg 540 
ugggagacgc cagcccaucc ccaaagaucg gcgcuccacu ggcaaggccu ggggaaaacc 600 
aggucgcccc uggccccuau augggaauga gggacucggc ugggcaggau ggcuccuguc 660 
cccccgaggc ucucgccccu ccuggggccc cacugacccc cggcauaggu cgcgcaacgu 720 
ggguaaaguc aucgacaccc uaacgugugg cuuugccgac cucauggggu acauccccgu 780 
cguaggcgcc ccgcuuagug gcgccgccag agcugucgcg cacggcguga gaguccugga 840 
ggacgggguu aauuaugcaa cagggaaccu acccgguuuc cccuuuucua ucuucuugcu 900 
ggcccuguug uccugcauca ccguuccggu cucugcugcc caggugaaga auaccaguag 960 
cagcuacaug gugaccaaug acugcuccaa ugacagcauc acuuggcagc ucgaggcugc 1020 
gguucuccac guccccgggu gcgucccgug cgagagagug gggaauacgu cacgguguug 1080 
ggugccaguc ucgccaaaca uggcugugcg gcagcccggu gcccucacgc agggucugcg 1140 
gacgcacauc gauaugguug ugauguccgc caccuucugc ucugcucucu acguggggga 1200 
ccucuguggc ggggugaugc ucgcggccca gguguucauc gucucgccgc aguaccacug 1260 
guuugugcaa gaaugcaauu gcuccaucua cccuggcacc aucacuggac accgcauggc 1320 
augggacaug augaugaacu ggucgcccac ggccaccaug auccuggcgu acgugaugcg 1380 
cguccccgag gucaucauag acaucguuag cggggcucac uggggcguca uguucggcuu 1440 
ggccuacuuc ucuaugcagg gagcgugggc gaaggucauu gucauccuuc ugcuggccgc 1500 
ugggguggac gcgggcacca ccaccguugg aggcgcuguu gcacguucca ccaacgugau 1560 
ugccggcgug uucagccaug gcccucagca gaacauucag cucauuaaca ccaacggcag 1620 
uuggcacauc aaccguacug ccuugaauug caaugacucc uugaacaccg gcuuucucgc 1680 
ggccuuguuc uacaccaacc gcuuuaacuc gucagggugu ccagggcgcc uguccgccug 1740 
ccgcaacauc gaggcuuucc ggauagggug gggcacccua caguacgagg auaaugucac 1800 
caauccagag gauaugaggc cguacugcug gcacuacccc ccaaagccgu guggcguagu 1860 
ccccgcgagg ucugugugug gcccagugua cuguuucacc cccagcccgg uaguaguggg 1920 
cacgaccgac agacguggag ugcccaccua cacaugggga gagaaugaga cagaugucuu 1980 
ccuacugaac agcacccgac cgccgcaggg cucaugguuc ggcugcacgu ggaugaacuc 2040 
cacugguuuc accaagacuu guggcgcgcc accuugccgc accagagcug acuucaacgc 2100 
cagcacggac uuguugugcc cuacggauug uuuuaggaag cauccugaug ccacuuauau 2160 
uaaguguggu ucugggcccu ggcucacacc aaagugccug guccacuacc cuuacagacu 2220 
cuggcauuac cccugcacag ucaauuuuac caucuucaag auaagaaugu auguaggggg 2280 
gguugagcac aggcucacgg ccgcaugcaa cuucacucgu ggggaucgcu gcgacuugga 2340 
ggacagggac aggagucagc ugucuccucu guugcacucu accacggaau gggccauccu 2400 
gcccugcacc uacucagacu uacccgcuuu gucaacuggu cuucuccacc uucaccagaa 2460 
caucguggac guacaauaca uguauggccu cucaccugcu aucacaaaau acgucguucg 2520 
augggagugg gugguacucu uauuccugcu cuuagcggac gccagagucu gcgccugcuu 2580 
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guggaugcuc aucuuguugg gccaggccga agcagcauug gagaaguugg ucgucuugca 2640 
cgcugcgagu gcggcuaacu gccauggccu ccuauauuuu gccaucuucu ucguggcagc 2700 
uuggcacauc aggggucggg ugguccccuu gaccaccuau ugccucacug gccuauggcc 2760 
cuucugccua cugcucaugg cacugccccg gcaggcuuau gccuaugacg caccugugca 2820 
cggacagaua ggcguggguu uguugauauu gaucacccuc uucacacuca ccccggggua 2880 
uaagacccuc cucggccagu gucuguggug guugugcuau cuccugaccc ugggggaagc 2940 
caugauucag gaguggguac cacccaugca ggugcgcggc ggccgcgaug gcaucgcgug 3000 
ggccgucacu auauucugcc cggguguggu guuugacauu accaaauggc uuuuggcguu 3050 
gcuugggccu gcuuaccucu uaagggccgc uuugacacau gugccguacu ucgucagagc 3120 
ucacgcucug auaaggguau gcgcuuuggu gaagcagcuc gcggggggua gguauguuca 3180 
gguggcgcua uuggcccuug gcagguggac uggcaccuac aucuaugacc accucacacc 3240 
Saugucggac ugggccgcua gcggccugcg cgacuuagcg gucgccgugg aacccaucau 3300 
cuucaguccg auggagaaga aggucaucgu cuggggagcg gagacggcug caugugggga 3360 
cauucuacau ggacuucccg uguccgcccg acucggccag gagauccucc ucggcccagc 3420 
ugauggcuac accuccaagg gguggaagcu ccuugcuccc aucacugcuu augcccagca 3480 
aacacgaggc cuccugggcg ccauaguggu gaguaugacg gggcgugaca ggacagaaca 3540 
ggccggggaa guccaaaucc uguccacagu cucucagucc uuccucggaa caaccaucuc 3600 
ggggguuuug uggacuguuu accacggagc uggcaacaag acucuagccg gcuuacgggg 3660 
uccggucacg cagauguacu cgagugcuga gggggacuug guaggcuggc ccagcccccc 3720 
ugggaccaag ucuuuggagc cgugcaagug uggagccguc gaccuauauc uggucacgcg 3780 
gaacgcugau gucaucccgg cucggagacg cggggacaag cggggagcau ugcucucccc 3840 
gagacccauu ucgaccuuga agggguccuc gggggggccg gugcucugcc cuaggggcca 3900 
cgucguuggg cucuuccgag cagcugugug cucucggggc guggccaaau ccaucgauuu 3960 
cauccccguu gagacacucg acguuguuac aaggucuccc acuuucagug acaacagcac 4020 
gccaccggcu gugccccaga ccuaucaggu cggguacuug caugcuccaa cuggcagugg 4080 
aaagagcacc aaggucccug ucgcguaugc cgcccagggg uacaaaguac uagugcuuaa 4140 
ccccucggua gcugccaccc ugggguuugg ggcguaccua uccaaggcac auggcaucaa 4200 
ucccaacauu aggacuggag ucaggaccgu gaugaccggg gaggccauca cguacuccac 4260 
auauggcaaa uuucucgccg augggggcug cgcuagcggc gccuaugaca ucaucauaug 4320 
cgaugaaugc cacgcugugg augcuaccuc cauucucggc aucggaacgg uccuugauca 4380 
agcagagaca gccgggguca gacuaacugu gcuggcuacg gccacacccc ccgggucagu 4440 
gacaaccccc caucccgaua uagaagaggu aggccucggg cgggagggug agauccccuu 4500 
cuaugggagg gcgauucccc uauccugcau caagggaggg agacaccuga uuuucugcca 4o60 
cucaaagaaa aagugugacg agcucgcggc ggcccuucgg ggcaugggcu ugaaugccgu 4620 
ggcauacuau agaggguugg acgucuccau aauaccagcu cagggagaug ugguggucgu 4680 
cgccaccgac gcccucauga cgggguacac uggagacuuu gacuccguga ucgacugcaa 4740 
uguagcgguc acccaagcug ucgacuucag ccuggacccc accuucacua uaaccacaca 4800 
gacuguccca caagacgcug ucucacgcag ucagcgccgc gggcgcacag guagaggaag 4860 
acagggcacu uauagguaug uuuccacugg ugaacgagcc ucaggaaugu uugacagugu 4920 
agugcuuugu gagugcuacg acgcaggggc ugcgugguac gaucucacac cagcggagac 4980 
caccgucagg cuuagagcgu auuucaacac gcccggccua cccguguguc aagaccaucu 5040 
ugaauuuugg gaggcaguuu ucaccggccu cacacacaua gacgcccacu uccucuccca 5100 
aacaaagcaa gcgggggaga acuucgcgua ccuaguagcc uaccaagcua cggugugcgc 5160 
cagagccaag gccccucccc cguccuggga cgccaugugg aagugccugg cccgacucaa 5220 
gccuacgcuu gcgggcccca caccucuccu guaccguuug ggcccuauua ccaaugaggu 5280 
cacccucaca cacccuggga cgaaguacau cgccacaugc augcaagcug accuugaggu 5340 
caugaccagc acgugggucc uagcuggagg aguccuggca gccgucgccg cauauugccu 5400 
ggcgacugga ugcguuucca ucaucggccg cuugcacguc aaccagcgag ucgucguugc 5460 
gccggauaag gagguccugu augaggcuuu ugaugagaug gaggaaugcg ccucuagggc 5520 
ggcucucauc gaagaggggc agcggauagc cgagauguug aaguccaaga uccaaggcuu 5580 
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gcugcagcag gccucuaagc aggcccagga cauacaaccc gcuaugcagg cuucauggcc 5640 
caaaguggaa caauuuuggg ccagacacau guggaacuuc auuagcggca uccaauaccu 5700 
cgcaggauug ucaacacugc cagggaaccc cgcgguggcu uccaugaugg cauucagugc 5760 
cgcccucacc aguccguugu cgaccaguac caccauccuu cucaacauca ugggaggcug 5820 
guuagcgucc cagaucgcac cacccgcggg ggccaccggc uuugucguca guggccuggu 5880 
gggggcugcc gugggcagca uaggccuggg uaaggugcug guggacaucc uggcaggaua 5940 
uggugcgggc auuucggggg cccucgucgc auucaagauc augucuggcg agaagcccuc 6000 
uauggaagau gucaucaauc uacugccugg gauccugucu ccgggagccc uggugguggg 6060 
ggucaucugc gcggccauuc ugcgccgcca cgugggaccg ggggagggcg cgguceaaug 6120 
gaugaacagg cuuauugccu uugcuuccag aggaaaccac gucgccccua cucacuacgu 6180 
gacggagucg gaugcgucgc agcgugugac ccaacuacuu ggcucucuua cuauaaccag 6240 
ccuacucaga agacuccaca auuggauaac ugaggacugc cccaucccau gcuccggauc 6300 
cuggcuccgc gacguguggg acuggguuug caccaucuug acagacuuca aaaauuggcu 6360 
gaccucuaaa uuguucccca agcugcccgg ccuccccuuc aucucuuguc aaaaggggua 6420 
caagggugug ugggccggca cuggcaucau gaccacgcgc ugcccuugcg gcgccaacau 6480 
cucuggcaau guccgccugg gcucuaugag gaucacaggg ccuaaaaccu gcaugaacac 6540 
cuggcagggg accuuuccua ucaauugcua cacggagggc cagugcgcgc cgaaaccccc 6600 
cacgaacuac aagaccgcca ucuggagggu ggcggccucg gaguacgcgg aggugacgca 6660 
gcaugggucg uacuccuaug uaacaggacu gaccacugac aaucugaaaa uuccuugcca 6720 
acuaccuucu ccagaguuuu ucuccugggu ggacggugug cagauccaua gguuugcacc 6780 
cacaccaaag ccguuuuucc gggaugaggu cucguucugc guugggcuua auuccuaugc 6840 
ugucgggucc cagcuucccu gugaaccuga gcccgacgca gacguauuga gguccaugcu 6900 
aacagauccg ccccacauca cggcggagac ugcggcgcgg cgcuuggcac ggggaucacc 6960 
uccaucugag gcgagcuccu cagugagcca gcuaucagca ccgucgcugc gggccaccug 7020 
caccacccac agcaacaccu augacgugga cauggucgau gccaaccugc ucauggaggg 7080 
cgguguggcu cagacagagc cugaguccag ggugcccguu cuggacuuuc ucgagccaau 7140 
ggccgaggaa gagagcgacc uugagcccuc aauaccaucg gagugcaugc uccccaggag 7200 
cggguuucca cgggccuuac cggcuugggc acggccugac uacaacccgc cgcucgugga 7260 
aucguggagg aggccagauu accaaccgcc caccguugcu gguugugcuc uccccccccc 7320 
caagaaggcc ccgacgccuc ccccaaggag acgccggaca gugggucuga gcgagagcac 7380 
cauaucagaa gcccuccagc aacuggccau caagaccuuu ggccagcccc ccucgagcgg 7440 
ugaugcaggc ucguccacgg gggcgggcgc cgccgaaucc ggcgguccga cguccccugg 7500 
ugagccggcc cccucagaga cagguuccgc cuccucuaug cccccccucg agggggagcc 7560 
uggagauccg gaccuggagu cugaucaggu agagcuucaa ccuccccccc aggggggggg 7620 
gguagcuccc gguucgggcu cggggucuug gucuacuugc uccgaggagg acgauaccac 7680 
cgugugcugc uccaugucau acuccuggac cggggcucua auaacucccu guagccccga 7740 
agaggaaaag uugccaauca acccuuugag uaacucgcug uugcgauacc auaacaaggu 7800 
guacuguaca acaucaaaga gcgccucaca gagggcuaaa aagguaacuu uugacaggac 7860 
gcaagugcuc gacgcccauu augacucagu cuuaaaggac aucaagcuag cggcuuccaa 7920 
ggucagcgca aggcuccuca ccuuggagga ggcgugccag uugacuccac cccauucugc 7980 
aagauccaag uauggauucg gggccaagga gguccgcagc uugiiccggga gggccguuaa 8040 
ccacaucaag uccgugugga aggaccuccu ggaagaccca caaacaccaa uucccacaac 8100 
caucauggcc aaaaaugagg uguucugcgu ggaccccgcc aaggggggua agaaaccagc 8160 
ucgccucauc guuuacccug accucggcgu ccgggucugc gagaaaaugg cccucuauga 8220 
cauuacacaa aagcuuccuc aggcgguaau gggagcuucc uauggcuucc aguacucccc 8280 
ugcccaacgg guggaguauc ucuugaaagc augggcggaa aagaaggacc ccauggguuu 8340 
uucguaugau acccgaugcu ucgacucaac cgucacugag agagacauca ggaccgagga 8400 
guccauauac caggccugcu cccugcccga ggaggcccgc acugccauac acucgcugac 8460 
ugagagacuu uacguaggag ggcccauguu caacagcaag ggucaaaccu gcgguuacag 8520 
acguugccgc gccagcgggg ugcuaaccac uagcaugggu aacaccauca caugcuaugu 8580 
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gaaagcccua gcggccugca aggcugcggg gauaguugcg cccacaaugc ugguaugcgg 8640 
caaugaccua guagucaucu cagaaagcca ggggacugag gaggacgagc ggaaccugag 8700 
agccuucacg gaggccauga ccagguacuc ugccccuccu ggugaucccc ccagaccgga 8760 
auaugaccug gagcuaauaa cauccuguuc cucaaaugug ucuguggcgu ugggcccgcg 8820 
gggccgccgc agauacuacc ugaccagaga cccaaccacu ccacucgccc gggcugccug 8880 
ggaaacaguu agacacuccc cuaucaauuc auggcuggga aacaucaucc aguaugcucc 8940 
aaccauaugg guucgcaugg uccuaaugac acacuucuuc uccauucuca ugguccaaga 9000 
cacccuggac cagaaccuca acuuugagau guauggauca guauacuccg ugaauccuuu 9060 
ggaccuucca gccauaauug agagguuaca cgggcuugac gccuuuucua ugcacacaua 9120 
cucucaccac gaacugacgc ggguggcuuc agcccucaga aaacuugggg cgccaccccu 9180 
cagggugugg aagagucggg cucgcgcagu cagggcgucc cucaucuccc guggagggaa 9240 
agcggccguu ugcggccgau aucucuucaa uugggcggug aagaccaagc ucaaacucac 9300 
uccauugccg gaggcgcgcc uacuggacuu auccaguugg uucaccgucg gcgccggcgg 9360 
gggcgacauu uuucacagcg ugucgcgcgc ccgaccccgc ucauuacucu ucggccuacu 9420 
ccuacuuuuc guagggguag gccucuuccu acuccccgcu cgguagagcg gcacacacua 9480 
gguacacucc auagcuaacu guuccuuuuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu 9540 
uuuuuuuucu uuuuuuuuuu uuucccucuu ucuucccuuc ucaucuuauu cuacuuucuu 9600 
ucuugguggc uccaucuuag cccuagucac ggcuagcugu gaaagguccg ugagccgcau 9660 
gacugcagag agugccguaa cuggucucuc ugcagaucau gucuaga 9707 



<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .'primer 
<400> 16 

cgggagagcc atagtgg 17 



<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Iprimer 

<400> 17 

agtaccacaa ggcctttcg 19 



<210> 18 
<211> 21 
<212> DNA 
<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: primer 

<400> 18 21 
ctgcggaacc ggtgagtaca c 



<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

aacaagatgg attgcacgca 



<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 20 

cgtcaagaag gcgatagaag 
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